(1) Japanese Patent Application Laid-Open No. 2000-183303 

(2) Japanese Patent Application Laid-Open No. 2000*223671 

The following is English translation of an extract from the above-identified 
documents relevant to the present application. 

Fig. 24 is a cross-section drawing that shows an example of manufacturing 
process of a capacitor of a DRAM in the embodiment 10 in the order of the process. 
Fig. 24, as well as Figs 11 and 12, shows the cross section of B-B line in Fig. 10 (a) and 
also shows only the region of the capacitor C of the DRAM. 

After the process of Fig. 8 in the embodiment 1 (A titanium oxide film 75 is 
formed instead of a titanium nitride film 47.), as shown in Fig. 24 (a), an iridium film 
84, a ruthenium film 85 and a silicon oxide film 86 are formed on a silicon nitride film 
75, and a patterned photo resist film 70 is formed on a silicon oxide film 86. 

The ruthenium film 85 is used as a part of a hard mask at etching of the 
iridium film 84. The silicon oxide film 86 functions as a hard mask at etching of the 
ruthenium film 85. 

Secondly, as shown in Fig. 24 (b), the silicon oxide film 86 is etched with the 
photo resist film 70 as a mask, and a hard mask 87 for patterning the ruthenium film 
85 is formed. 

Next, as shown in Fig. 24 (c), the photo resist film 70 is removed. 

After that, as shown in Fig. 24 (d), the ruthenium film 85 is patterned with the 
hard mask 87 made of a silicon oxide film as a mask, and a hard mask 88 made of 
ruthenium is formed. 

Subsequently, as shown in Fig. 24 (e), by etching the iridium film 84 with the 
hard masks 87 and 88 as a mask, a lower electrode 51 is formed. 

Then, as shown in Fig. 24 (£), a PZT film 89 is deposited without removing the 
hard masks 87 and 88. The benefit of depositing the PZT film 89 without removing 
the hard masks 87 and 88 in this way is as below. 

Since the PZT film 89 is deposited without removing the hard masks 87 and 88, 
it is possible to prevent the deformation of the lower electrode 51 involved in the 
removal of the hard masks 87 and 88, which is generally unfavorable deformation for 
a microfabrication such as the pattern of the lower electrode 51 becomes thin or the 
shoulder of the lower electrode 51 becomes round. 
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( 2 ) 

1 

HMlF»#©t5H] 

(c) S5I3»1«>B«(W*->* , *4««"P» 
3gl©igmi&K*tbT^ F?'fif5 L >^*fif5-rc:i:C 10 

(d) ^_->ysnfc«BBl©BBJ!fcl3J:tFBB 
« 1 ©BBttBv^-^BBtBB* * u -fe;i/©BB« 

BBa*^BaBJBJB*«jM"***B»Btt*fcttB 

( e ) BBSS 2 ©StSWR-tK * U -fe ;U©«BRS 
fcg»B? ©±S&SB£«J£"*""^ 2 ©BBKttB* 

B#«TJ*^T, BB (O xSTJtt7*M/5>*W< 
*->|*ttJBbfcv^fc<MMKfc*-**B«^IBB* 

CB*B 3 ] 2 B«©**«**lHlfcSEW0* 

jgT^T-fc-oT. BBB 1 ©«B{**i:BH» 2 ©ISB 

(taut, si^cpi-©^^3i**"^5f!i!H* i e»*s 

iJ^t-Jjot, |OTBBl©BBRtteBK7G**fctt 

[B*B 5 ] BT©:i**Bto*B*BBfflW*B© 

BBBWTBBBFMMW-^* fi£B*fctt*©»fls 
fc*&*:*Bl©»BR*BjaW4xg; 

(b) «iEBi©»BBJ:cBifflB«By^-->*JB 

(c) «B*l<0«S^^->***^^ * nfl *- 

(d) /i*-=>y3ftfeBBBl©»BB«3J:WWB 
B 1 ©JHiB/**— ^BfcBB/^'J -^©WBBB 

(e) «K»2©B«(WILhK:«lE^^U-b^<0««* 
8gSB?©±S5fi«i&«fiJtt v, <-£B 2 0»«K*JE5l« 

[W*B6] «*«5B«o*»»JMIfHB««©« 
B^STCBoT, BE (c) igTtt7*M/^W< 
bfcv*cfc?M«fcr**Bfl«Hin»» 
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2 

B©SB#ffi. 

[BBB 7 ] MSB 6 B«©*B#BBl§lE&£fi©S 
a^ffeot^ Huf3SglO«SfllK^^->e:'> , J= i > 

ww»?t, «H»i©«iBBy**->ttBBfcB 

[If S91 9 ] «T©iS*Btr4yW«Mlia»BB© 
SB#8s: 

(a) iMfclSli&">xM©£®±fc:*.*y-fe.H'©tilB8B 
A*fctt*ft&©iMbB*&fc*Bl©»BK*BJSSt- 

(b) BH»1©»BBU:CB1©6B»"*-->*B 

(c) 1liIEBl©aBK>**->#**<*B"^ b*BB 
1 ©#«&£** bt, l*5-f:cy*-vf *Jtt"£fcfc* 
oT. miI3^1©^SMS/^-^>^i-?.xm; 

(d) = >^SftfcBBBl©»BBM3J:tWMa 

b i ©a*Bi/^->*iaKttia/* y -fe;i/©B«BB 

( e ) bbb 1 ©tssttBLttBE,* * y -t;i/©m*&8 

[»*B 10] BBB 9 Btt©^V»«KliB9EB® 
^5S*^-C-feoT> BE (c) xSrttt?* bUS>* h 
^->ttflMb^Cfc*^fc1-**»(«MIB» 
^B©^*&o 
[»*B 1 1 ] if*® 1 0 E*©iMH*JI&BBEHSB 
©Sjt*ffit-feo-C> BEBl©BBKfcJ\ )\>J-—t>h. 

®»BB©»B#iS. 

[BBB 1 2 ] 1 0 |BB©^B#BBBBBB 

©BB*8re*-^ BBB 1 ©^SKiis -f»J5>*A 
*fett*©»ft«*6**^fc*W«t'*"** i| WWfc* 
0BBB©fi»#iS. 

[B«B13] (a) Bl©iBftB-*-4BBiaBB 
ft; 

(b) BIBB 1 ©£B±fc*©Ml:Ha*.*fett**itt 
T©MH*Bv*T EBSiv * 'J -fe^oBB 
gBBSB^*BJ£1-3BB©Sl*Tg&BB ; 

(c) BEattTS$B@©S*©Bffl:fc<fctf±iSfcS9:t* 

&nfcy * y -^©tifBBBBSB^BSBBBfcB 

j«*3*»att*fcttB»Bfl**&feSB 1 ©fSBtt 
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(d) wBttttT»Bffi©#*©BB*J:tM:Bfc:H!H' 
zntzmmm i ©BB««±fcRw- & / * u * *© 



[ft** 1 4 3 it** 1 3 |3«©^^*^^(aE&«S 
T-feoT, «jia»R©^T»«8i©'J>fc 

[ft** 1 5 ] ft** 1 4 B«<D*ilKttMWa WK« 

[ft** 1 6 ] ft** 1 4 f3«©*SS#lfe«fli]S&Sg 
v^fl©KWB*W3fiil±©r>i'** Mb**r*sfc 

[i««17] (a) »1©£1B**1-***UB»* 
#; 

(b) «HB«l©ilB±C*©«i:BISK*fctt*^ 

t©ibi«*bv*tb«**u ';**©«« 
(o) t&EftttT»*ffi©**©«B**^® ,:: ** B ' 

■ (d) m&mCf : &WM<D&*<Dmm&i.V±micWttt 
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4 

T©HPB*BV'>-cEB;*ftx *ii*n^*yHs;i/©«« 

SfcgaB^&tt^r 5«»©«a*TS5«I ; 
(c) |MBtt#T»«ffi©#*©flHffl*J:V±HCRt* 
btitc** U *;i>©fll*W*Sa«^Sa»MtS* 



sa$fl-©#j&-r a * * y -b^ots auHtsa*?*:***- 

5 §*©*-5-tt 3 XfilTTf <& S C i: i: f * 

smhbieb* 

[ft** 1 8 ] ft** 1 7 K«©¥#*tMlia»S6fi 

•efeo-r, tratMR©^T«a«©!i>fe< 

^©♦Itf&v^ftC^Btfa&H^©^^ - *" s - 

[»t** i9] ft** 1 8«»©iMMttiaiiiBW« 
-e*ot, wBt»©ttttT««B©#*tt*©fc#* 

[it** 2 0 ] ft** 1 8 ««ffl*»»JMIlSlKK« 

T*,t, wiBBBccttttTWBffi©*****©**^ 

^*I^©St@fl^K^3W±©T^^^ Hfc«*-T6-4: 

[fit** 2 1] (a) »l©£Bifc*1-«JMtiai&S 
*; 

(b) «rfim©£n±fc*©«fcH«** fctt * i ' , ' w 



(d) ttHBttRT«M©**©Wffi* Jil^BBCRW' 

ft«s«^ass?*«^-r5#-*fctt«»©±a5« 

10 @; 

**U til^R©SKTffl«ffi©#* »■*©«*©£ 
fi» 5 TS5S«i£5SB i: ^©±B £g 5 i -5 fcEg 

s*ifc»K©**4TiB«a±iiii»*d*» coTgea 

.S8S5©»rBJI£iS i: it© bt * * £B8l D Jfcttfc^r LT v> 
[it** 2 2 ] ft** 2 1 raft©**ttJMtBB*« 

■c-feoT, «riaaus©^T*««©**©T»««± 

J||»ttdJ{M*©«rIl**-*-6 - fc*»«i:-r**aKMfc 
20 ^[US&^Bo 

[ft** 2 3 ] ft** 2 1 fi«©¥*{tWknHKRB 
T-fcoT, tJfa«Bc©tt«T*«tt©#4r©TfB«ffi± 
JMHtHfcJtM*©*?!!***-* - kStt*fcTS*N(K* 
JMSGHSSfSBo 

[it** 2 4 ] ft** 2 1 mm<D*mtmm®&mw 
t»9t, Hut3Siis©ftttTa5m8i©&'«?©Ta5msi± 

Bo 

30 [ft** 2 5 ] ft** 2 1 Bft©¥*ftJMMlRSB 

gri3a»©4i=RTSPmffi©&^©TSt5«g± 

[ft**2 6] (a) Ml©3EBS*-r5^S@K» 

*; 

(b) SuiB^ i ®^ffi±fc j e©«kHaB*fctt-t*vfiii- 
T©IBPH&BvvTSlB£*U *ft-e*v* j e i J-fe.n/©flWB 
«*«a*? ft aww $ fctt*©BHb«ft 

40 £g&«figgBfc?-3ffiS©attT®mffi; 

(c) H5f3ffiSc©tt ; KTgl5«@©€-^©±4^i5tlSlte. 

(d) f&Et^T*««©**©«ffi*J:OU:HfcRB' 

&nfc^ * u •fe;i'©tit#&8«§aB : ?©gaiS&gj8i£« 

(e) «HattttT««tt©#^©BB*irF±BKH!lt 
?,nfeH5i3^ 1 ©f§«WK±fciS!tt ^ixfe^t'J *;l>© 

tt as^sasR? &«j£f s *-* fctta*©±s« 



50 



( 4 ) 



2000-183303 



6 



20 



£ fc4«r«i:1-S ^ N^^fcftftIslS&^e• 
[if 2 7 ] K j£S 2 6 !B4B<Z)4&ttttS*(IB£11 
t-Sot, twatlft©SttTffl«S©ft*©ft3tt*© 

[ffi$]£ 2 8 ] 2 7 f3«©*9K*ftftI!E&£S 

■Cfeot, ffl|fflM*©tt#T««ffi©**©**tt*® 

ft k -r 5 iNwtaatHBffla. 

[ig*JR29] (a) ^1©3E®S^1-5*«HES* 10 

(b) fiJ|B»l©iia±t*©«l:HeK*fctt*nW 

m© / * u *;w©flHMHMtt«* Mftaw* -r 'J 

(c) ftiaaft©ttttT««ffi©**©±ft«fcK»"& 

e»nfc^'; *;i/©«ft*ft«ftft^ft»iMW** 
fi&i-3isfts{*ifefcttftft*#&*kfe*£ 1 ©f§«& 

(e) 1»IB£ttT»«ffi©**©«H**tf£1Bfc»tf' 
te#««££^£mfi2T5m-£fcft&&©-t£B1i 

[if** 3 0 1 2 9 8B«©*SW*ftftIslf&gB 

T-feo-C, «lB**©^T*MW©**©ft3tt*© 

[if** 3 1 ] KM 3 0 !3tt©4MW*jfc*®i&£B 

±fcflasSftfcttBft«BU ►> * 2«tt±ftv*ci:*ft 

ft k f S JWWtiMBift*«- 
[iS13 2] (a) « i ©£Hft**r«ftftiaRft 

(b) «iB»l©ift±CKIt6*vfc!ll©ft/^- 
y ; 

(c) ji5l3^1©^*->±£^tt£ftfcB^7Gfg 40 

(d) itii3SI2©&^*->&K^'f , ^^>?'' ;: <kS 

(e) t&Bflftftf*ft**tfftiaft2©ft' t *-- 1 '** 

«rfafti©«/^->±ca[»*fcB:iiB»c 

t*t*£ktt«J:tt*»lt**HB«t« 
[if** 3 3 ] ttT©xa«to**«HMBIHWM 
©SiS^S : 



(a) JW@»«>x/\©£B±fc»l©J«fcJBjaM-Sx 

(b) snB»i©BU:fcft«^fr&**»2©flt«& 

(c) mJa3^2©m±t7*bV^ hK^fig-TSX 
8; 

(d) 15137* bV^H^^-->mig; 

(e) ;<*-->^Sftfcii5!3:7*bl/S?*hig|#;&5 
BiJf3fg2©J&£*fb-t Y=7 4x-v : l->V9m& 

SE-rc:kfc«toTx Bu83g5 2©J&£>n*--->^?-5k 

(f ) /t*-=>ar*ft, ffiSM^«JK**-rsS5f3Sg2 

©jk©*5«jb*c, «r«a»i©Kcj*bTs-F5'fiv 
[ftfla©»«*»wi 

[0 0 0 1] 

[»«©«"*-*«««■»] *ftwtts ft (^) stm*** 

*/t^^fe*-J-«*i»»ftftiaHB[|«*J:TF*©«ft* 

«»*ft7-^^ Mt"eft*vMtftR*tt-ejBj«-i-*r 

[0 0 0 2] 

[«£*©*£«] 1 0-9 8 1 6 2*%&m 0§£± 

Ktt» pt«:i;©ftK*vs>^t'^^*fflV'>&l f 
^-r^v^v^t^*— =>^-raftx a&&EE©tev^ 

0>a<i:*Tft*^©ftft#liffaft'Cs 9M»©*WHft 

fcft5 i -/^*fctt* l ***-j-*Bfje©^^->©7* h 

yVKLi. »3>'^-->^-ra^* s !3«$nTV^5. 
[0 0 0 3] »8-1 5 3 7 0 7fM (ft 

ft*) Ctt, a'ft^ftftttBMbftCftlBl^d'-V©^ 

*ft*W ftftftft^ttMHffli&ftttfcnft 

ti;i/^- ■> Aftflsftft Sfttoft&fcftftft ic 
F9-f:c»*->*Ufc*K:, 5!#ft£ftl&, * 

[0 0 0 4] 4f H¥ 9-266200 

iii e») ftwtfr^eftfflftftftxcMfeiatB 

StJkbTs etT©»ftft»*BB5*bTV^4. 1"*t>%, 

«fN^£tFJJiaftK©ftJllltiBAU £££ilii!3 
9UIDEV© 10^©1 tiT©KJP©^* vftftjeja-r 
50 5. *-*>tt£7;*-M/S?*bflH£fliv^C^*— 
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( 5 ) 

7 

[0 0 0 5] 

1/^-5 i: 1-8 WMi 1 Gbit telfc©*£S 
DRAM(Dynanic Random Access Memory)B: N /^U-fe 
;i/©^{bfc#3S8i**SS©8&P&*t-52**6i: 

ahmhis**? (**^>*) ©s««iMifcJfci§« 

Ta, O, , Mi^lOOttlfABO, SKBMb 

( (Ba, Sr) TiO, ) Sf©lS8««*Hsk 3?>C 
HU PZT (PbZri Ti,., O, K PLT (Pb 
Lai- Tii. tO. K PLZT, PbTiO, < Sr 
TiO, v BaTiO, fcVxofc^n^A'f 

{M*'J©W»* , J*«>&* vCV **- 20 
[0 0 0 6] **yv>*©gS«^R&«!iia©J:-5&§£ 

©dMK^Kfc^©^'**********^** 

&m&i*ir«©ffl©&sR& c n 6 ©*mc*t lt&si 

&©igv\ ^i«S&K5t;« O^-^i* (Ru) , ci 
(Rh) , )\=7*Jt>l* (Pd) , ^-^^^A (O 
s) , -f US>*A (I r) , fi^ (Pt) ) 1f&fc®M 

nt-tz&m, fc4^tt*ft&©^«rc*tj3W-**s 
[0007] hz.?>-fr, *nt>&&tia&mizfc&-z®m 

S»ft©PUUlfc l/C, »g±Cit*bfcP t«HR* H 
5^3LV^->yCiOXf Sf^^s 3l&&EE©<£V'>fiJE&£j& 
talfirtf— >©fflEC*»fc:f**U ihf*^^* 
PJ±©$S&&5ltiS£*-J§Hfc&S« uOi^ft^- 
> ©MA Cffllt 5 £JS£j3&»©#aEi>*> 

[0008] -r&fc-fe> *»nH#e.©«wcj;n«» 1 

GKv hDRAM©**^*fc*fHi#©BSTfcS 
•ttUTCffiviftlMK Tffl«a©1MXi:l/tO. 1 3 

£ft?>o c©«*«»k**->*IWfcir*.*«tt 

l± N TS««©«SfcTJ(WmRliii:©fe-rfcflE*^ 
5. 1 



4*H 2000-183303 
8 

[OOO9]027&, 

©Hff*«Kfl9fca<bfcBfiBiaT?*«- 02 7 (a) K 
tts?- £ -5 fc^— » 9 0 ST-fc S C iitfSST-fe So 
>JgE©*I£0. 1 3^m, >\$— >ig£&0. 4 5 
Amiilg^-rftte^ r-/^ifi8 0gOi^ (02 7 
(f ) ) tftt, ;t*->**#IW?S-J', 
8 2S (02 7 (e) ) fc£o'r#]©T>'t*->ig;*A s 
ttfiTCS*. l/*Uitlttt/^- >±10©lBKtfM 
^-^£#8 5gOS^ (0 2 7 (d) ) 

K©«-& (0 2 7 (c) ) "C/t^— >±®©E^iH-£- 
KlflMTCSS. >— '<fttf 8 9g©S-& (0 2 7 
(b) ) Ctt* KISffiftRffifcfeS. 

[ooio] «ma#&uu 

[0 0 11] sy^V^ifcStCSVvrfctKiX 
*^tt*©»fl3«©SHBi«IBBMbU §g*&Si®l©gE 

safl;^*>i^i»*©K©:*v^>^irac*!K a 

©Bg&£&«>, MMItt©g*il&m&JlgJ8'*-«fB& 
[0012] *|gra©gfl?Jli> B S T3F©3£g§S#ffilfc: 

[0 0 13] *fc, *«WOi«Jlix SflMb^-^>BW© 

[0014] *6c*»raoa«ja:x s*^sBfiexm 

^@B&<b1-5Cii:tfe5o 

[0 0 15] *fSWfflllMBft&WC*©flk©afl9fcJfa 

*««ttv *B^*©iai643<tv^t0®ipe»B^e»4 i Jc 

[0 0 16] 

!0 [001711. eiT©xgfe*traMKMI*iaBKK« 
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(b) g|83Sglc!)«SJK±t?iGSia»*fc«±3iSSt«S 

(c) fiMB».l©»«fl«'^->* s *** fflt ''* B-Jia 

(d) ;^-^>^$tvfcBufBaSl©3»SK43«tlFH5f3 
M£ 1 ©§sm{fc&;<*->Sffl£mii3* ^ 'J -te^ctiff&S 

( e ) mum 2 ©§mw8LtK sosa* * o -fe;i/©ra#BS 
-rsxg. 

[0018]2. ffffiag 1 C*V»T* MI3 (c) ist- 
[0019] 3 . ffllBH 2 fc^v^ aufBSg 1 ©P«& 

n^Hufasfi 2 ©RSftssBu -sawsifcH-©^*** 

B©«3§#8s. 
[0 0 2 01 4. tfiflM13W3Vvt* Buf3fS 1 ©^SK 

[0 0 2 11 5 . WT©xg£^tr*iS#jR«t!S&Sg 

(a) JM^»**^©*BU:fc**y 

(b) mmmi<Dmmm±^mi(Dwm^^->^ 

(c) ma«i©#iti«/i*->#*« j Wi , c^ tuia^ 

ox, B5fa^i©^«m^^-->^s x s ; 

(d) ^^-->^$nfcmiia^ 1 ©^mm* ivauia 
S§ 1 ©$$b»J8^*— >*®ciuia>f * u -fe;i/©«#^ 
sa*^«ai«uite*MW-'*** 2 <Dmn#-m*B 

j£1-£Xg= ; 

(e) laiBSIZOBBftBLtfcttE/^UHs^©**** 
8t£aB?©±«&«ffi£*fi5? v *££ 2 ©ISB&&J&IS 

[0 0 2 2] 6 . «IIWl5K:#Vvt* iuta (c) lit 

[0023] 7. miiaia6t43VAt:> mibs 1 ©sssiffi 

[0 0 2 4] 8 . HU13JS6 Jc:fcV>-?\ miia^ i©s$s®i 
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^ * - > fcfc&Jl i: OIK S^trtt^* £ 5 d i: 4^ 

[0 0 2 5] 9. WT©xBft^to*»»JMIiaKSIB 
©SJji#i£ : 

(a) ^@K^x7\cDi®±{c^€rU-lr;u©tt^S^ 
SXg; 

(b) taiaMSlcD#«iU:fcB10S^K/^-->ft^ 
jjg-^-SXfl ; 

(c) Buta^ice^K^^-v^fes^tN eutaffi 

Huiami©^sn^^-->^-rsxg; 

(d) rt#-->#ztiTzmiz%i<o&&m&&vmiiz 
m 1 ©e&i&^*— vi^SKiiuta^^ u -kj^comwMU 

( e ) mm 1 ©^a^K±t fttisa^ * u -fe;i/©t»«s 
«$a^?©±aj«^*^^§^ 2 ©^mms^ 

[0 0 2 6] 1 0. Bu§a«9{c^-t, Buia (c) xn 
[0 0 2 7] 11. Butaa 1 0 n*3VAts suia» 1 ©s* 

gtfc -T £ aMK«MI@l»*B© Wft*iS- 
[0 0 2 8] 12. fiia* 1 0 JC^T, huBBsB 1 ©^ 

»fc-rs*»(*:^«IS8&SB©8!B§^So 
[0 0 2 9] 13. WT©««**t-**aMMfc«flSI» 
SB : 

(a) S&l©£®£=rr**«lHl8&»*; 

(b) fluiaM§l©£®±C-£©^fcll®e*fci£^ftfel 
TC^PB^fiv^tiafi^^ ■^^ix^'&U-fe;!/©^^ 

(c) WlBHBKT*B»ffi©*'*<Dfl!l1B**lF±1HlC»B- 

«r a i®s§sffc£ fett^isiBffJS* 4 & fe a K 1 ©sim«; 

(d) ftiattttTSP«M©&^©ffia®*J:v±iafc»!it 

«i**U «H3«ftOSttT*«ffi©#^t±, ^©± 
BOffiStAs-eoiSB©®^© 2 5%WTi:^5^-5^x 

[00 3 0] 14. Hulas 1 3 fcrisv^Tx B5iamSc©tt 
4*TS?«fil© / > ; fe< tt>— ®tt» -tCB^V^lRlOBf 

^H^B. 

50 [0 0 3 11 1 5. 1313*1 4C43V^ B5I3aSJ©tt 



30 



40 
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[0 0 3 2] 16. S5iB« 1 4 CfcV^T, b«I3«&©*£ 

[0 0 3 3] 17. aTO«s2*tt5^#iliaS 

(a) ^l©^@fe*t-2>^*®^»^; 10 

(b) «B»l©3E1B±C*©«iiHe**fc**** 1 '^ 1 

T©isPBfcB^tBie£ft> **i*ft**U"fe;K0«* 

(c) t»Btt*Tfflmtt©*'*©«liI**« c ±iifcH!»t 

«;**u t5ia«&©a#T^«s©£*©±fflK*t 

3 xwT-e * * . 
[0034] is. m&m 1 7 fcfcv^T, Huiamt?t©a 

[0 0 3 5] 19. «lf3911 8C*^T, mifam&©8= 
ttTasma©^^ tt^OBtffcV^ffloWBBIM*** 2 fiL 

[0 0 3 6] 20. fiNOS 1 8 tC*5VNTs Hilfa£8t©« 
WTSBSfficS- 4 ? Ji*©e#3(fcv^|lO©K«i*# 3 fil 

[0 0 3 7] 21. ttT<D****-r**»*JMiHa* 

(a) Kii©iia**t"*JMIiaK*»; 

(b) Huf3^1©^B±^©tsi:ragS*feH: j etiW 

T©F^*sv^Tgse^n, *n*ti**y 

(c) ttBiittTwm®**^!!**^®^**** 
e,ftfc**y*;i/©ra«*fc£s*^©£*fc&'K£« 

(d) mim^rumm<D^<Dmm^^rf±m^i&\f 
^nkmm^ i ©swttfflUtBM* e>nfc* * u ■&*© 



# g| 2000-183303 
12 

ee^nfc**s©M*5TSi5a€i±sga5&^s 

^®&±^©SS5MaggBK:t±H5iB"Fg5®®£gS5©ffll 

[0 0 3 8] 2 2. «TtBH2 1C*WC* g3f3££&©& 

[0 0 3 9] 23. aulas 2 1 CijV>T\ mifB1fiSc©tt 

[0 04 0] 24. fiuia^ 2 1 tc:fcv>t\ mif3SSc©tt 
ttTSSftH©^ ©TgBfWS±iSSSttSgPffi!l® * 

[0 0 4 1] 25. H5iBJS2 lCftWC* Su!31g»©*£ 
ttT$B««i©£-* ©TgB«®±J8aSfcfcsiS5{B!JB# JP£ # 

[004 2] 26. WT©fiff££*-r £¥3£#£«ia8& 

(a) *l<D£iH**1-*iHltil»»*5 

(b) tuffigi l©£@±fc*©^^^*fc(±^ftfel 

TcHPffifcitv^iaBSi'u ^ft-tti**'; 
^^Sfg^^SlfiKl" sn^— •> a * fe&*©&{b«&s 

(c) mii3mSt©S«Ta5S«R©«-«©±JSa5}cE9!tte> 

&nfcp< u -fe;i/©««M^fi^?©^fi^K4«i 
zntcmmm 1 ©s§s<*m±tstt e>*vfc^ * u -t^© 

[0 0 4 3] 27. auia« 2 6 t*5V^ HUia^l&©tt 

[00 44] 28. Huia« 2 7 C43V»T% Huf31g&©& 
40 #T®S®©&*©J*£tt^©±fcff^2ft£i*iaa&^; 

[0 0 4 5] 29. WT©«JER**1-4*»«**lEl» 
SSB: 

(a) m©£Hfc*-*"**SHBlK*tt; 

(b) iiui3!61©£ffl±£*©$ifcPg|g£fctt^ft& 
T©fiIIP§ : &Bv>-ceB£tu ^n-?hy-ftvy^RA 

M©y * u -b;u©« «»«t«**?ft*a-r * -r 'J j> * 
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(c) t&BW©^TS««©ft*©±«i»fcR«*& 

(e) «naattT««S<0#^O«18*J:W±lBCR»- 

flwarasw? s *-* fett««©±»* 
a. 10 

[0046] 30. 2 9 tr*3V>T, 13f3&&©& 

ttTg&Sgi©^* ©#£ tt*©±fcJia** tifc airlH^S 

[0047] 31. mfdM 3 0 fc*5V>T\ mif3SS©tt 
#Tg&*BE©&*©ff * tt*<0±CJBJ** ftfeauIB^S 

[0 0 4 8] 3 2. ttT©^**1-**MWMH«l» 

(a) gu©±®£>rr3ife8is]S&s#; 2( 

(b) mffim 1 ©£®±KRItS>tvfcl& 1 ©Bt^*- 

(c) JMBJSKOffll/^*— >±fctttt6*»'fca*Bbo* 
Sfctt^C^b^A^&S^©^*— > ; 

(d) fMa*2©«^*— >*l*9-f:*y*->yfc*!> 

HI ; 

(e) m^m{tm^xxmam2(Dm^->^ 

5 £5 fc> Bui3f& 1 ©JKy**->±fclM**fcttnB*«= 

[0 0 4 9] 33. WTOiS*dty4MW«MI0HKBs 

B©SUI#Si : 

(a) ife«l0|&<>3i-'N©i®±K!Kl©Bt*J&J5K1-5X 

fi; 

(b) |^m©IIU:fc^«*f*&fc**2©IK*ifc 

(c) HB«2©iU:C7*H/f^h«*J»«"*-*3: 
&; 

(d) 15137* h Ht^*-=>yt«l8 i 

(e) yt*-=>y*ftfc*f«B7*bl/$>*hBW , *5 
WBTJx flB* 2 ©KC»l/tl«9-f 
iStctCi^T, «B»2©K*^*-=>f1-*i: 

(f ) 7^-=>^*tu «aw«ii**"r*i9B*2 

[0050] $e>«c, #«©*©ffe©*M!©*HS*£fc 
a-b-timru artist-. -rfet>-&. 
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1. (a) aatH»i>x;N©£H±fc* j e'J-feJU©fll* 

(b) Huf3^1©««m±tBl©^«^^^->^ 
fig1-5Xg; 

(c) Huf3SSl©IR»JK''^->* J fe*«flS^ S5I3^ 

ot, BMl3^1©^«m^^-->^-TSXg; 

(d) /l4r-=>^*nfcttB* 1 ©SMI* iOTWB 
m 1 ©8&g$R^*— >S®£SyH3yt * U -fe;w©tW&Sli 
gl«?0§i^I^ifiKt^^I 2 ©S§«#J8I£^ 
j&faxfi; 

(e) Sufa^2©iia^M-htBui3/^ , J-fe;i'©W^ 
sKgS5&?©±spsffi&*if** v *tt£ 2 ©**R«J&J$ 

6^K> Jl/f-^AS, BSTBt PZTE 
ne>i:'>U3>KYbJRi:©SUiKx ©{Rj*iivi&»S>&S£ 
i: *«« fc"T * iMW«MlllBa6«©«3fi**. 
[0 0 5 1] 2. (a) ^1©^®S*^S*«EIS&» 

(*; 

(b) auI3^ 1 ©£H±fc*©«fcRI6Ue*fctt**ifiJl. 
T©!SHB£gV , >-tg2m;**U *ft*ft**U *>!/©«* 
»StgF»jR?%*Bg-r*«a©.li«T95«fii ; 

(c) ttBtt«TaJ«a8©*^©«ffl*J:W±fflK:IB!tt 

* U ■b;u©flWRWIS«SIS : ffflS«lft«R*« 

fig-ri.(ifiim«!:**:«i^sim^)S^?>*5m 1 ©si®* 

SI; 

(d) ffiKttttTffl«ffi©#*©WH*J:V±HCRI* 
) 6nfcttia!ll©«W<ttU:t«W-6#i.fc^*U-b>i/© 

$S ; 

fe*U |JBW©ttttT«tB©#*HU *©±.®i: 
S5I3^ 1 ©i«*lk©fBt^ 2 ©»«ttRtfJ£J&3 
*U «lB«l©Wi«il*WB*Btt«T««i©* 
l©lB9tS 1 k, Hfif3m2©Sim#;K* s JSt-5Buf3tttfe 
Ta5«fis©^2©ffl^S 2tte, S1/(S1+S2) 
>8 5% ©H«W+*4«IWWiatia8KB6«. 
[0 0 5 2] 3. WE* 2 C*.vv<\ fij§3!g 1 ©§§§& 
:0 m©SIS$i±fIi3^ 2 ©S§S*K©SIS*Jil±T- fe 5 d 

[0 0 5 3] 4. (a) ISIiSe'iACilit^t 

«6*fci«©Rfls»*&*** i o*ti*«i8t4i 
a; 

(b) B«i3^ i <Dmmm.±^% 1 ©*uu & *>mjp© 

fVv^K 2 ©3l«BI£J&fiXt 5 Xg ; 

(c) ttBJB2©»MLhC»i©WW;^->t» 

; 

50 (d) huI3^1©«^K^^->* s *>5«ST% mii3ig 
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l:fc«fctJ^2©3ISBIC*fb-C\ YZ^x-vf-^iTltM 
«***SMK?©S*»«** J *" j "'*S* 2©^« 

( e ) mtzm 2 ©ifisfrSLtfc mtz* tut ;i/©tsias 

U buI3 (d) XgO^TK*fettt-^-x-vf 10 
>y©WIB* KfilffiJB 1 ©*SWK/**->tf* *^>*" 
Sft, ^1"SCli:*^i:1-^*^^«El^ e ® 

[0 0 5 4] 5. |9Ka4C43V»T» *HB* 1 ©*MH 
©K£BU fuffiSS 2 ©g«18©188P© 1 0 fStt±TJ * 5 

c t s^i: -r « aiM»(*«KiaBai«© wa arts. 

[0 055] 6 . fufa« 5 fcfcV^T* «uf3§& 1 ©^miR 

^ ijs?*ASfett*ft&©SMb**»&fc 

i£3W*:ityj|lHl&SB©83£#^" 21 
[0 0 5 6] 7 . BufBJg 6 C43V>T, iiuIBtg 1 ©&*Bffil 

[0 0 5 71 8. (a) m 1 ©£I5£W-r £lfe*®E&* 

(b) ttK»l®*1B±S:*o«i:H«K*fctt*nei 

* ft <DBMb« * ±*fe«W«* k"*" * «R©tt**TS$ 

(c) sm«ft©^TS*ffi©&*©JJW&fcRfr€> 

(d) ttffi£VCf&Bm<D&*<DQm&&V±MZ-&V 

e,ft&^ * y ©&s*6ftBi&« 

(e) mB^rf^mm<D^<Dmnii^±mK:mf 

S; 

**u sui3igfa©&ttT^m©©&*©ff2fcfc^©± 

[0 0 5 81 9. (a)IWfx;M!)iIJ:t:^t 

(b) Hui3t« i v&mm±.tm 1 ©&»&* t> fcigyp© 
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( d ) wmmm#m±K: taia* * u -t ;i/©m&§«&& 
& & a se 3 ©^mm * ^-rs xi ; 

(e) |5ffi!$3©a¥aK±lC»3©#«K«tt)t.J!»?© 
gVt* 4 ©$mJSI& fefi£^3 IS ; 

(f ) WMB»4©SMUIt*^*— =>^U Hui3£4© 
MK©'<*— V^^aEt-SttfiltHuIB^ 3©»*M© 

(e) snai2©»tt«;^-=>yb> iuia^2© 

VBK©'*£— >'* t #S"J - **tJB"CtttB* 1 ©&«BS© 

[0 0 59] 10. Hu83JE9C43Wt> 131318 1 * itf 
»fb«nf» D > 151318 4©««Ktte^fe 

5 c fcfe^tt-i^iMWMWiaKRBowa^iS- 
iooeo] 11. UEJllOC^VM, Buf3^2i3i 

E]SS^B©S4;i££Sco 
[0 0 6 1] 

mwcDmmommi) eiT©*iK©JB«i"cttwc*si* 

[0 0 6 2] *6S:, ttT©3SBK©»lirett«fiJb*© 
iStfftSkSB:, tRSt©-t^S'3>*&H:|ISE©J&JB 
fc^-iSbTKWt-S^ *3rfcHB^b&»&€IS&g> -tft 
&ti&Sv>£JIRNffl&%©'Cttfe<> -#l±ffc£©-SB 
*fctt±»©B«0!U lf*k *t£ifclE^©IS&£fc5. 
I [0 0 6 3] Sfcx *SIT-**tt:«StIiKSBi:V%-5 t 

£^?T-fcV^W^£ftfc*&^£Rfc^ TFTfl?© 
ftk©»S±^?>ft5t)©^F i b$tr i fe©i:-rs. 
*HTj>>^N©±B**tt*iB±4:V'»d»^tt, 
£9£«©£H*ftg#*fctt£«±fciiMP*fcfcfc£JB 

[0 0 6 4] fiHT©*lfi©»lBIK*V^'C, SSI© 

o &:iB£Sfts»^pftHiS% *©»iciia^*ft*fe©"C 

[0 0 6 5] WT©*JS©ff^^43V>T^ -€■©« 

! ^i.t'b'fe'i^s© i fe)©■c•^i*v^^:^:a:v^•5*T•^)^t 

[0 0 6 6] RHKC eHT©*JKfflJBJBC*VA"C, «ff£ 
50 |Wfl?Hc-t©JBtt*K:jE«*fcH:a«l 



17 



10 



20 



[0 0 6 7] wt, *fcrc©^«w&»*BiHfc£"3^ 
[0068] (^sscd^d Hittv mm®w*mi<D 

@^©«tat, #^>'J3>4>e»ft5^f'v71 
S.kVYTJft (*»t*:^v^lA<0«ia*lRl) fci&^>T 

ARY©MCtt-te>*^>7'SA**E1R3tl"t:v»*. * 

[0 0 6 9] ^flE©J&SS2©DRAM©^«n] 
BflrCftS. E*©<fc-5C C*DRAMC/€';7W 
^ (MARY) tt, ^hU**1*fcB«3*ifc«R© , 7 
— Pi»WL (WL0 , WL1 , WLn •••) h&ffcOts' 

■fe;u (MC) tiDm^n-CVASo lK^b©^ 

tats-r s ni©^-t'J *M£, i ffloflHMWts**?' 

C i: t JSKSftfc 1{@©* * 'J -feJi/M&HM 

I.SFETQsi:t-«tJ££n-tvvS. «nw«W8 
MISFETQsCV-^, KV-f >©-*tt, fit 

-h*b*5>f^WD{Cg^^n, try MUBLO-S&tt, 
*>*7>:7SA£gESi3ftTV>So 
[0 0 7 0] «WS©J&»©DRAM©H3S*iS 

ai5ii, mmwm 1 ©d r am©w6x®o^«* 

XigJIC^ bfe»r® Bit- ft a . 

[0 0 7 1] *1\ H3C?tW^ mtt&ffl&S 

[0072] pSf-etas*!;** i o Q«eflE©*Bfti' y 

U fcfc*.«8 5 O'ClSf^x-y hgMbbTJf^bfc 

TFfcii/tKCVD (Chemical Vapor Deposition ) 
J&j£bfcBU¥ 1 4 OmSK©* U a VWUB (H** 

^lASfcli^ft^i^t'feots SOS, SOI, 
JWSA^|J=i>WR« TFT*©««attE**tr. * 

x/MgIi?oS6il*»tK tf ^^ tvfc © 
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^lAT-feoT, SOS, SOI, ! J.:a > 

[0 0 7 3] 7*bV*^M (El^-a-T) £v 

^^CLt, #|5 7t)Sff^$n5^©Ht!lB^U3>^b 

>&fbBI£ * bT**IH^»» l £ 1* 5 -f x. v f- 
> ^-TS £ i: C .fc ?K *?»«««l©JI«BIBai» 1 C 
3 0 0~4 0 0nmgS©3!5 4Bfi£1"So 

[0 0 7 4] ifctc, «HB7#M'y*HKfc»*l>fc 

Huia©^^ ^>^K«to-C3t5©rtSKl^tfc^ 
-S>Jffc»*-r6fc«>C, fcfc*.«8 5 0~9 0 0°Cg 
KO*i»HfcCiS»^ (BUM OnmgiS©) S^U 

3 >mm e 5 ©rtBsmaat u fc t %. > 

(O, ) tT-h^x-YZ-Z/i/^y (TEOS) 
* CE^fcT"-? XV C V D SrC*«Sftfe$' U 3 > 
&fb& (E^-a-f ) £ 3 0 0~4 0 0nmggE©M»T*it 
ft-TSo £©*>y 3 >BMbBBts 1 0 0 0-CH&T- 

[0 0 7 5] CCD>>U3>M«CMPSCi 
5Bf^bT^5fel^©^©^U 3>®(bMSR**U 

^•TS. £*S> C©CMP^t«t5WS©B>It, $5 
Otttttc 'J 3 >iHUH*«rtt ut, ft 5 IR^O U n 
>^bm* J 3iPJC^<SfS$*x57 ; -< V *»?&Wj}tT 

30 acttft-gs. 

[0 0 7 6] ifefc, 1 ©«St^S# bTV^ 

5 * y n >»fb0U3 <fc v j' y 3 >aMb«ft k*«mu 

cnf?s«v fcit^-^p (y» *'f^>*r%a^b 
t nffl*»»«« i o b, y 7* v -f tJiaia 

b-CpS-)x;H l«r}&^U J^ja0l&©ffe©-3B (P 
40 f+^SMISFETSMt5««) CnlTO 

fchZ-tt? (y» *-f*>tr%a»i/Tna*x 
t> mi sFETob^v^sEsas-rafcft©^ 

fefc^KBF, (7>y{b*^^) JpS^JH 1 

fcitfni^xjH 2nw*>n-feji^-r?>. nS*« 
©*B5±-rsfc*^^^ s « 

[0 0 7 7] H«@KSi*l©*®^fci:^KH 
50 F (7^1) l^©i5t^S^o-ri5fe^bfcm> jK«t@E& 
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10 



20 



UNO (Bft**)'#H***fcttN. 0 (ffi&fbg 

i 3 fcjHKiattattt i fcoiHBcii**fli«f**t*» * 

[0 0 7 8] E4lc^1-<t^tx y-HWbflU 
3©±»Cy-b«ai4A\ 14B, 14C«W«- 

T©-«*lMtU «tt«3«ISWW>««Ctt9-l»»W 
LktTtHSft*' ^©^-h«£l 4 A 07- M* 

wl) **'J**wubm 

I S F E TOSf t^ISJPMbt:, btV"vfSSE 
ft DWH-sy-MSHA (7-WWL) B±© 

[0 0 7 9] y-M«14A (7-mWL) 43 *W 
y-MWS14B, 14CHU fcfc*tfP (">) 
CD nI?S6«ltf ftfcBU? 7 0flrtUK>#£AS' 

i;n>BMiJI«®Bat»l±tCVDtt-tflll«U ^ 
T-^©±a5Cligi»5 0nm@fiOWN (* V^^V^-f 
b54 H) KtMiPl 0 OnrtUtoWBIfct^y^y 
> MSTJ U * 6 £*©±8& CIIW 1 .5 OraiM© 
U 3 >g-fb& 1 5 §CVDftT-*«bfet, 7 * b V 

©5/»JtM Fg^fiS^ftSO&BSlt-rs^'J^jatb 

■cwrr*. ^y^nau wnwdal tin c^*> 

[00 80]ftC 7*M/^MK1 6&Bfc*bfc 
S5C^-r^5C, nIfx;H2Cpim 
fefc^KB (*-7&) £4#>*rS>&^bT'7 , -b«& 

1 4 c ©wai© ni'jiin 2c P - m*m*.w£ 1 7 

U y-b«ffil 4A<DlWfl!l©pS'>3i^l ltnS* 

^ € u -b;n^fiM i s r e t q s tfM^ns, 

[ 0 0 8 1 ] *«0^»^ 1 ±fc C V D tttJW 

5 0 ~ 1 0 OnmSE©^ 'J 3 V^ibBI 2 0 bfc 

>t*«JTW ©^'^VgflSffiU 0S7*M/^ 
bk 2 1 T-£VV J^5aiHlSi&tD^ 'J 3 VftflJK 2 0 £#I7j 

sc^t*^ y-b«sii 4B, 14 
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C©<B3gKiM K">t-;^-t2 0 a*^1"5. 
£©***->ytfc> ^-b^{b8gl 3^^St«5fc 
gSt>&£ftfcf U 3 >^<bM7 OgiJftfitrg'^iit-Sfc 

tot* s/U3>BHbKorrss/U3>aflsK2o©x. 

EbT*T?. *fc. -y-bS8Bl4B. 14C±©f'J 

3>aMb«i 5ogijfts*a'>i:-r*fe»t % 

x. 9 f- > i&Kft'NR £ t 5 * -5 K 1" 3 . 
[0 0 8 2] 7*bU^M2 l£Bfc*bfc 

ISFETCDp' 2 2 (V-X» FW 

» s^BKb, j^aiaKiaaopS'7^;n ltni^ 

+ *;HMISFETffln' £4&«ftfiU«2 3 (V- 

* % b*w » -fttit), msaiiHHftt* 

£LDD(Lightly Doped Drain) |gjg^<ii^.fep^-V^> 
;HMISFETQp*iVnf+*MMISFET 

Qn#ff2$;£ft5o 

[0 0 8 3I&KU 06lz^1-J;-5fcv jfe«llE&aK*l 
±HIKJP3 0 0nwgJ8©SOG (Spin On Glass ) ]g2 
bfc^x JMtEIBttft 1 4 8 0 0 -C> 1 
#gg!SMb-tSOG®l2 4£$'>*'J>^ C«B#«? 
») SOGR2 4©±»K:W*6 0 Onntfl 

g©«> y n >iMba 2 5 &m.m bfcSL -©^> u => >® 
<b^ 2 5 s c m p ^T-fflf m bt ^e©*® ^sfls-r s . 

$ h C , y >BMbJ8l 2 5 ©±S5KmJ? 1 0 OnmaS 

viMbK 2 6 &±ttt-r s . c © f y =1 >&fcaa 

2 6^ CMP^t-We^ftfet^^bfcffiifB^y^ 

s„ ^«j3>BMbK2 5x 2 6^ fcfc*.aa-vr> (o 

, ) t^b^^b^i'i'^V (TEOS) b*V—XJJ 

^2 6 left 3. TP SG(Phospho Silicate Glass)M^iT 
^itSbt i feiV>. 

[0 0 8 4]*^ 7*bV^M^^CLfcP 

y^v^-e^^ y -fe;ioi^/8M isfetqs© 

n£^«ft:1RV 1 9 h*l^4» ©±8B©*>y 

n>K-fb)R2 6. 2 5*3^1^300^24^^*^-1.. 

^> y ^ vaflsjK 2 o y 3 

>&fb&2 6s 2 5*5«fctfSOGM2 4©i>y5=->^U 

9 ^fS?^«i» 5 ©±g5«:ao TVa 5->U3 >S{bK 2 
Otf^Cli^^ft^VN^ott-S. mifB7 

y-fe;i/WUBMI SFETQs©nffl4yME««l 9 
( V __^ % CD±gP©^y 3>^<b^2 0 fc^ 

-bffifbKl 3k.&Vk&+*Z£\Z&*>, nfi*»»« 
«19 (V-^x b'b"f» ©-£©±S5£3>** b 
50 *-^2 8t«*U ft»0±»C3>**b*-*2 



30 



40 
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21 

- vwum 1 3*s * vm&mm 5 a©* u => ymnom 

7) Ctf-f-ftS'i; 3>S<bKl 5(Z)xvf>y b— h* 5 
^<)&5i'5 ^^t'^VN, nl*«^ 1 9 

L) ©$|g£^U:n>g{bl&2 0*^5 «fc SKI" £. d 

gS^f S3>^iJ7 h*-;i/2 8, 2 9*s^-hS@l 10 
4 A (7— M*WL) CWbTSBi'&tMSftS. 
:3>** b*-;i/2 8, 2 9§y-M@14A (9- 

«r> U n >g{bK 2 0 »f \SCV— b * 

H14A (7-mWL) ©flMC^-M l***- 

[0 0 8 5] &tc, 7*hl'^HI*KiSU 

+ 7 v <b 7 > * — •> ^® 31 ,y ^ v * ffi 0 

t> 3>£^ h*— ;W2 8, 2 9©JggB£gfcBbfc**R 

£H© ^i**^ > ^SMS* 7*kV^ HBBfcft £ 20 
£|&*bfc«, 3V**b*^2 8, 2 9©rt3Slc:/ 
7^3 0S^-T5. 75^3 Ott, S/'j3V«<bJR2 
BOiiCnffl^Flli (fci:*.tfP CJ» ) 

bfc#fchBr> u a >«t* cvd arem* bfc*, - 

2 6 CD±aJCmj? 2 0 Onrn&S©^ U a >gMblR3 1 * 

Kt*ufc«. jfeStSBasfci* 8 o o-cgflE-e«Moar 
4. itt, fci:il«*V> (O, ) i: 3( 

rh7ib^-i/->7> (TEOS) fcfcV— **f*fcfB 
V^^X^CVDtt-dMW-*. -©SMOJ!^^ 

$6%4S3>^^ ;i/2 8v 2 9CE>jgaJ4»&^-tU-b 
;i^fflMISFETQs©nI4«l»«ai9 (V— 

[0 0 8 7].*C» 7#hV5?^MR*^^Cl/fc1* 
X9^->^TttB3>^^ h*— ;i/2 8©±gB©*> 

h =? 4 x. yr>yx-mm.u&&%w > 'J 3 >»flsfflt 3 

1, 2 6, 25, SOGK2 4*ATfy-hafl5ttl 3 
S6f5*1-5ClhK:J;t)s nft*;HMISFETQn 
©n* ffl*i»»«l*2 3 (V-*, Fbf» ©±SBfc: 
:3>*7 htf— ;W3 4, 3 5&JKESU p^-V*;i/SM 
ISFETQpCDp* m*m&mM22 (V-*> Kb 
-f» ©±g0£:3>*7 b 7t>— ^b 3 6, 3 7*^1- 

[0 0 8 8] 7*bb^^hK4fSii*bfc^ ^ 
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U3>m<b)S3 l©±g&£b:y h3B§lBL43«fclJ t jaS2ElS& 
©^1SEM3 8, 3 9&fl2fi£f-£. tf*h«BL:|3.fc 
tflfSlJIE*a3 8, 3 9&J&j£-r5KfciU ±"T5'U=i> 
BftJK 3 1 <D±&Kmm 5 0 nmmS© T i s> * 

>J >^irt-Jf«U ^ittSSS*^ 14 8 0 o-cg^t-^ 
T im©±^KM»5-0nin@a©T 

JgS^ 15 0 vmm.<DVim£.$&& 2 0 0 nngg©^ >J 3 > 
&fbK4 0 kftCVD«TfJi«bfcflfc» 7*M/^h 
^fc^ja. 7 {c bt dtv & ©Jg£>^* — - ><y-T5 o 
[0 0 8 9] >>'J 3 >S{bR 3 1 ©JboPCT i K« JS« 

bfc«, m.m®&&& 1 * 8 0 0 •cnstxzmm-tz z. 

kC«tD, TijKfcT*Sifc#»BU n*-**/i* • 
M I S F E TQnffln' S^{gt£2 3 (V-^, K 
b-O) O^Slip^t^UMI SFETQpfflp' 
S^#H^2 2 (V— ^> ©*®i:'7 , -7^" 
3 0©*Bkt{£»tni©T i S i, (^VS-UIM 

^23, p* SL^MKt:WK2 2 JJ^V^v^ 3 0£8Ett 
$nsBB^ (tTf b«*BL, ^1JSS2^3 8, 3 9)© 

KlBL*WBl/TiNR/TiBtC«a-J-*cfclcJ:- 
D, *©^— b«tt*2 Q/DtlTt$tfiit?SO 
««©^U4bSS*5«tU s «ta^J^4lRl±$-B- 
SCfctftlSfcftK;, Ks» H»BLl:»JttBB<DJ61 
SEi^3 8, 3^9 iS-o©ilt MI^CMtS i J: 

§5. S^C, M-aSIESCDMlJIBjHl (3 8, 3 9) 4 
hfy bi»BLi:PIJi©aEi^T-fil^bfc»^CH:, SI® 
) E^4^^EU-fe;i/©±Jg©AlE^T*«lfig-|-SS^lcJt 
^TJ9J2[BlS§©M I SFET (nf t^MM I S F E 
TQn, pft^MMlSFETQp) t-^lMSM 
h*feffi-??>^>** (3 4~3 7) ©7X^ 

[0 0 9 0] bi^BLti, KScTStT^ hSIB L il 
©PaC^fig^^S^^fi^t- § S^^^bT««© 

«»ffibaus*j:trti*a*js«*fii±**5fc»c, 

10 [0 0 9 1]ifetl, 7* hb^^ bM&^bfc^, tf 
» hS£BL©{ffilMi:^lJfU3&!l3 8, 3 9 ©^fflSillC-tJ- 
4 YQX—W*- 4 y-4 3^J5Kf 5. K->*-JV 
^-t4 3tt, bT'V >-i^BL*J:^lSlE^3 8, 
3 9 ©±gPKl C V D St* *s 'J =i >^bMfeli«t bfe^, 

-i©i/ >j 3 v^ib^^tt^^^v^L/tff^-rs, 

[0 0 9 2] 0 8 t^-r«t-5t:, MBLS 

J:V^l)llEm3 8, 3 9©±35£JKJ¥3 0 Onmgg© 

1S8 0 0U l^gS^!fiabtSOGm4 4«:>>> 
50 *>Vy? SOGI4 4B, BPSG 
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7 4;M£tc«ft-tv^©-t-, 7* h U yy5 7-f ©S?» 
Baima*f^^$nfct:'y MgBLfi5]±©i&fsa&& 

[0 0 9 3]&lC, S0GH4 4©±gBC8U¥6 0 Onm 
gg©s/ 'J 3 >&<bBI4 5 S««bfcmx -©*> 'J 3> 

fh^ib^^V (TEOS) fc&V-*#*£ffi 

vNfer-7XvcvDa-r-it*-rs. io 
[0 0 9 4] z<dx.oiz, *^©^-ett> KyhSS 
b l £ zxrm i mm& 3 8, 3 9 ©±as t^tt^-e *> 

SOGJ81 4 4£^U ££^©±35 
Clt« bfcf «J >®fbBI4 5 £ C MPi2rt-¥£<b-r 

1 if K&3 8. 39 ©±SJ©i^lK© 5 PS{b4^T- 1 

[0095] -> y n >bmuk4 5 ©±ss£m» 1 

0 0imSJg©'>'J='>®{blia4 6^Jt«^5. d©^U 2 
3>»<bBl4 6Uu CMP&T-Sfg£ftfci:*££b& 
B5l3'>U3>^'fbM4 5©St®©SW&«£*t<^~&£ 

(0, ) t^h ? (TEOS) 

[0 0 9 6]^ ->Un>K<bK4 6©±£&CB8P5 
0 nmffll©M** >BJ4 7 ftJ«fr«. W&?->? > 
l&4 7fci, c VDttfcSW*;*^ 9 *t*TCS 

3. g{b^*>l£4 7fciU ^t^l-a^x-^AM© 

5 -f 3i 9 ?=- > *r~£ n > * * b ;u 2 9 ©±SB©Slb^ 
*>R4 7*Pfc*U 2S>^ 5^y=i>BMbK4 6, 4 
5s S0Oil4 4*J;tFf U3>*fcK3 l*Pfc*bt 
y7^3 0©*®tj^-rsx;i/— tf— ;i/4 8 *J&figf 

4. 'J 3 >fifci«l3RC«R^'^>^^ f'J 
3V®<bK4 6> 4 5, 3 l:fe£tFSOGI8l4 4CMt 
5^"jn>^bM©^^^>^v— >* S/ J^<^S<to 
fe^T-ffV\ .>V4 8i:K^ bllB L©-&fc> 

>g<b)g4 o^im y-4 3A s ^<&m 

[0 0 9 8]*^ 7*H/f^Ml*l»*^fc*» 7 

*;v-*-;i/4 sojsse^gtBbfc^^s o© 

*©Pg. 4 80ffllCSffib 

fcSOGm4 4 4)^^^>^^^ttS* s > SOGI 
4 Sui3 8 0 0 -CSS©^ 'J >^C i.r>TLV -v 
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S£&©:x. «y 5=- > VW. *f-T 5 x v f- > f U - h 

;V4 8 ©«!!§#:*:§< 7 *V h£ft5£ 
[0 09 9] ;l/4 8©F'gg5C7'-7^4 

> x ^Jlft-^fcii5.K^b^>^e>«:5. 
4 9 8u fci:it«*«Httai»l©*H'v©;*;i/-#- 
;l/4 8 4S»iitr#-iiSS'> 'J 3 >^©J£lft©^ - ©# 
jgH^ y 3 >JK*^ v ^ * 9 -T 3 ^ i: K £ *> Bf&'C % 

[0 10 0] 7 , 7^4 9©±gCC^yT^^;U5 

osBfiK-r^o ^'J7/w Ota, ^tsjwr«>«^ 

^«?fM^^©TSeS@i:7*7^4 9 t©H5C?&J5S;$n 
^ ]StaiSl(Xg©|^©Ta5«aSi:7 , ^^'4 9 i:©SJ&£ 

l ©^at:ii» bfc^ 
4 8 UI.^© HufS-&3^4 X9f/t^t5;t.ti5 J£fK 

[oioi] ifefc, 0 9tmti^t:v ^A^il 

4>t)3&St£^©TgP§@5 1, BSTipe»&:5^S^g 
^5 SSiWr- <^A^)gA i e>3&S±a5«€l5 4^^ 

^5 lfcLTBSTh^ttC^VVl/^^A^jaSffl 
;0 V^i.C^t^«t^)^ HS^«^5^tt^il«^T-feSBS 

gp«@5 4%*>;i'5 i =^A^Si:i"2>ci:tJ:»)> l^m 
S^©B S T^Wi: U&M I M (Metal Insulater 
Metal ) *+^>*fcm*n&a<«!jrt-§3. Z.ti\z 
1Gb ittllODEAMO^iSSSifctffg 
S. &*5s *lt-^«fti:t±, BST^©rh<tbSI 
S^i)S5 OJJii©*)©^^. — flS^ABO, S^nT' 

40 i) 1 0 Ott±0tCD^t. — (JStABOi I^D7^ 
*-f>*fctt*©»««3ft («^«3t*fctt»«fift*« 
tr) £©fc#^v»„ 

[0 10 2] tt^©TaJ«@5 l©±®tttx ^tgiH^ 
1-S;i/5=-— >i7AM©Jiv5 L >-7©l^©>' > '— FVX^©— 
gi5-C-feS'>y3>®{b^5 2^?^bTV>?.= c:©«fca 
^^>y3>K<bM5 2Sa##t5ri:tili7at7 

±©^< y h tt^-r So ^> y =i >BMbBt 52s 

S#$t5CJ:Ci!), T&mm5 lh§S$a^K5 3 

^©F^^sim^'J^^^'J 3 >^b^5 2 awsSE-r* 
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U TSS«©5 1Bu 010 (a) O^BSfCTTJ-r^d 

3pH^*->"C»J«**U 010 (b) 

©TS5@I£5 lOtffi^Jmt^ TSJ®il5 1©¥ 
>©Sia^rraC0. 3 9/znu ^2^[r1K:0. 1 3 
//m, ^*-VMIHjW). 1 3//m-C-fe»3s tttt©T»« 
&5 l<Dift&tf0.4 CIO id'fcSftSBU 

gffltttiU ±®£B5 1 a©®« (0. 13Aimx0.3 9^£ 
m=0. 0 5 0 7/zm' ) +ffi0@g55 1 b©®« (0. 1 3 
XtmxO. 4 5 /imx 2+0. 3 9/imx0. 45/imx2 = 
0.46.8/zm' ) "trfclK <gfc:TS5«©5 1 ©±®8B 5 
1 atf^^S'^tbTtSr^b&v^bTfc, TS&mS 
5 1 ©$1^955 lb©B« (0. 4 6 8/zm* ) i) 5 ^® 
K(0.5 1 8 7/zm* ) ©&9 0%4iSf t5fc», £ 
.{fcfcbT©£S{l^<5TB:l 0%fISClt3;5. 
»K te«««g«3&?C©«b^S*^©&Ttt$8£ 
bfev^. C0Di^&^af»©<£Ttt8 ! F«'C-§i.t5Hrt© 20 

£V>i;ii*.£.» 

[0 10 3] fc4b% 1©±®S&5 1 a#3r+- 

i: bT$#btv> Sfd-^B: 3 %&T£:#;t &n 

5. 

[0 10 4] 01 0©W**— >C*WCtt, 

R&J^i:b-r*SiiibTV^^^ HP&©TSBmSi 5 1 ©JB 
ttBu H^-rSi-SfeftSBtt-e^^^Sb^t-B:* 30 

j&Rv&i&isti** -r&fc-fex Ei 

[0 10 5] UT\ tl«ff«lS?C<DMlS4E 

1 lfc<fclJ<01 2lc^oTiiW1-5o 01 l*3«fcV01 

2 1 ©D R AM©flHMMtS«*F©«ift 
xg©-^&xgJSC7?;bfc®r®0T-feSo *£R 40 
TSiSm® 5 1 Bu sola bfc i:£ D **tttt«ttft*-T * 

H9Cw1-flMR»**«*^C«OWiBHtt^ 010 
fc*B-*A-A«KH*wbTVN4. -* v 01 1**. 
tf0 1 2 K^TBu 0 1 0 tC*5tt 5 B - BfttVrSo to 
WCRE"*-*. #3gB£#SE£ft3^ADX©fR^-t- 
Bu 01 0C*1-B-B«WfflO*BtTS«ffi5 14 s 
,^_>g0. 1 3/im, XSPSIO. 1 3/im> 

— Vi^cFtfO. 4 5 AmT-J&fiE^ftScr ili-ft^o COi 



( 14 ) ^2 000-183303 

26 

5o #3§HBBu £©£5fcl£#ftBfg&©?t5V^y^> 
4. 01 l*itfHl 2t*VATtts «$RSSf£ 

asfi? c fc^-To 

[0 10 6] BUa2bfc0 8©xm©^ 011 (a) C 

avrist* m&-*>nu 7 ±01/^- <? am 5 5*5 

«fc tfi' U 3 >lMb& 5 6 U f »J 3 >MbK 5 6 
5. 

[0 10 7] ;i/f=>>Al5 5Bu fc£:*.B:;uv.y*& 
SfcttCVDffitiDMt-t, JKJtttO. 4 5^mi:1- 

4. *?=*ii6 5tt, «icTSemsi5 1 fc&st,© 

T-&»K .*©BtffBTF£B«8&5 l©it&£i:£So ^t 1 - 
<^A^5 5©l8tJSI*afiEl-'S^iit <fct)TgB*«i5 1© 

[0108] S/»J 3 >&fbK 5 6 Bu *?=*AIB 5 

& 3i «y > tr-r 4 p»©m— h ^ * * t b T«tg-r s * © 

M'J>1-5Ci:S#«b-C^t-4. ClClT-B:> ->U3> 
^bM5 6i:bT> TEOS (rh7^h^>>7» 

felc^Jtf^ C^tf 75Xv C V D <k t) J&^tt 
fc^>«;3>^h^ (ttTPTEOSIt^5. ) £fflV> 



^xmtdiuiKfftf^t-scifc^j^b-r^ ^©M)? 

Ii0. 3/zmi:-rs<. 

[0 10 9] 7*hV^M5 7(i, &-'J3>tftl 

5 6 S:>'^^— — >^t"5(^©v^^'^cfflv^e)^^^ a^© 

»±x 010 (a) ©To? IMS 5 l©sp®/t*— >fcp]b 
/t^r— >£fflV>5. -rfefc*)x 011 (a) ©Bf®0t 
fcwrfci:, 0. 1 3>um©5>f >T>K^-^— *"T?JfcJ5R$ 
n5o /t^— >HU 7*7^4 9 (M'J7^^;V5 0) ± 
tJ&^U ^{CTSi5SSi5 1457-7^4 9 (^iJT^^ 
;i/5 0) {C^$tl5«t^tJf^-rSo 
K5 7©^iP{ifct^.B:0. 3^mJ:t5. 7*bV^ 
bK5.7H: % g?^g©(Rl±S:#li:bTEB (Electron B 
earn) h&fflv»?iCi: i feoItl'Tr$p4o 
[Oil 0] 011 (b) t^tioC, 

Vy7vhi5 7^^X^i:bT^ , J3>®{bM5 6 4>»^ 
^-^>^b, n-b*v^^fc«;4^U3>^bM5 2 

^X-#Sfc©s «>U3>K<bK5 2l±s »Sffia<7* 

>R5 7©/^->ssa-rs. ^t, *>U 
3>®<bK5 2 te-f ©^a5^:i^v^-co. l 3^111©^^ > 
7> K^^-^^Sl^nSo U 3 >RflsR5 6 ©^ 



27 



( 15 ) 



1tgg 2 0 00-183303 
— Z8 



y ^ft, fe *.H3»WSRltS«:-f *>* 

5^50mTorr, «AS73£±T«£K&* 1 k 
W, xvf>^SHKftA7'^ (C. F! ) , "7 
;i/=f>43 (0. ) 1 2 s c cm, 4 0 0 

sccm«W5sccm, gSBii&Kfc O'C^S- 
#T-§5. ZOJlSfc***-^*^*' PTE OS 
I®xyf>^-bH*l3 0Onm/mint*feD7 
a-hVj;^b«5 7S:»i-4«WfcH*i3-c*6. -© 

i/ «J 3 VK<bK5 6 ©rny^V^TBf Cft£) 1 
0 0 nm©K»®7 * M/^ M*5 7 tff U 3 >&<b 
jg 5 2 <D±M 2> o 

conn su i (c) c^i-<t^^s ?*y 

1/3?* hR 5 7 7*hV^b«5 7©» 

R5 2*«»***U *XgC*tt5^=^^K5 5© 

■ 7^»ttc:©g3Rfeaig.i-^. 

~[6"l 1 2]&fc> 01 i (d) c^ti^, s"J=i 
>&{bR5 2 i: bT;Vx-«>AM5 5 Zx-tr 1 ? 

-^A)S5 5©^^^>^^ STF©***"^*** 
[01131013ft, ^s^&RB 5 ©:***->*" 

9 h ;U©SJiS^ 1 0 1 R&& 1 0 1 ©i^Pt^ 
Stifeg^B© 1 0 2 "k, -HffiE* 1 0 2©&<F CBS 

snfc3>b°-^^cv^ ^i£tio2©ffe 
* > ri mp ©#»p«c»«- * jw^R v 

-a**** ft*-*-*, asai-oitt, *Ettfflfcii* 
1-s £©&&£fr*^#* 

[0 114] 0 l©R£§ltft*flE*> 



1 

>hD-7MFCl^btfi^^ (CI. ) v 

(0, ) -KJB*1 0 ltcigASti 5 

fc*v»tt£iS£l 0 i©jtf**Xffl©ittrefc*s!i*'< 
;t/X & Yv7Wf) *»^"C*** , » BM*tttt*b 

-cos. <f^«tt&jRfcttas*^-y**is»* 

36, tz £ 3. ft*> U a >^(blgl©^ »*■>*"«© 7 v 
[0 116] EJfcgl 0 li*3Cft, K**£l 0 3#i£B 

■ E^ts^^ic, *x.v*-yrmm. 

ft, £iS£l 0 ltlftCD'JxAtffWW l*** 

\ ioa»£#**Mft*asft£. Kttfiio 

3 ft, KJfo^l 0 l*»6«^WfcT>f yi/-fa>3 

[0117] SJiS^ 1 0 1 ©±«ttS«« 1 0 4T-SS 
S^fSl 0 4©JlgBtft^S^-&a'f ;H 0 
5#EBSftT^S. BW^a-fM 0 5fcft, fci: 
^tftl3. 5 6MHz©H5JS&m#RF ltf^$nTV\ 
5o Kffl^S3SRF l©m*ft, 0 5 

*^bfcWWS'&fcJ;l»53l«l 0 4*±VSJS^1 0 

Jg©7-7X^S%*-rs, fc£U *^Bft, 
7'7XvlcEe>n?. i fe©t-ft^<, fiEiJtffl^XT 

jBSflMfc c: n^affl f s - i: tf^rt^t- s » _fc 

h^.ft, ECR (Electron CycrotoronEesonans) X^ 
X^, I CP (Inductively Coupled Plasma) , 

3ivi3___ — ■ ~ 

[0 1 18] *i^^>^B©mSftl5f3©51D-r-fe 

s*s, ^f-7AH5 5^i*ffia<x'vf >ms 
tjtvs. *-^-ivf->y©«ftc-3v%Tttaasi- 

5. 

i [0119] $x9f->^sit{i, mmt.imv>&% 
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^ oh _^ ;v ,^jSSo#ti|&tg^4 s 2 00 0 s ccmi: 
V^-5*aft»*HllBi:U — C©.fc-5fe*StS©#X 

rr) *-#^f#>^TMPfcbT« 
*4WM6** , 2 0 0 0 U -V WI//«H©*©*J8^TV* 
5. #***V^TMP©«*tWnft* (EE 

t*«DJS§|g *©»««* 0«g|*7t^RV**l«M 
CD n > ^ * >X * -* ft * — * > ^ 
MBP©gM?w&g) #*»3ftT^SdfcttV^*-Cfe 10 

[0 12 0] £©£-5^ »MMi J 20 0 0'J'Vh;u 
/=g, CD ^_^^>^TMPSfflV>T^^*«^b 

Itf|l800 sccm(5i:t^ bt£j 
6'0 0'Jf b;V/fj>#»&*t3. *43, j*&S%©^3&» 
«UKl£2:tiu K^Eei 0 2, avhn-^t^cv 

firm's) ^nbtzm^M^om^M^ 20 

a. 

[0 12 1] &fc> Huf3bfc3i^^>^Se&fflV^T> 

[0 1 2 2] .BJ5&1 0 lfiC?^7D-3>hn-5 
MF C 1 , 2 £§3gLT&Jim<fcU c ^l££-* 8 0 s c 
cm*5«tV7 2 0 s c cm©S£&T?{£SQ"t"S. *bt, 
3>bP- ;wW/CV£3§gb-C 1 5mTor r©JE 

filcXMttlgRFU 2*6t#*5 0 0W:fcJ;tF2 0 
OWCD^SS^l&ffliDU-C^Xvfe^gS-a-So ' 30 

•5 o 

[0 12 3] ttz, CCiS&SfcttTl 0 0%©*-^ 
;ny?->y©;|8fcfe£Hl 4*JB^TBMB1"*. 014 

K (TiNI) ) ±ffl;i^-^Al^x»;f>yifeS 
-&©7'7X-x'^^S€:«!S^HtoVN-C7 , P^ b bfc 
^7t^5. fcfc;tfc£5^>©SS# 4! 

5^**4 0 6 nmCD^^^-^ttSo B# 
gijt = 0T-^«y^>^&S^1-5. Ru^xs/f>^ 
£*vtV>S&* (B#aJt = 0~Tl) T*«U *«TiN 
J8lt±g£iJl/WStV\©t- 4 0 6 nm^©^^^Sttt£VN 
l"<;i/Tflii*3ft«. B§£i]t=T ltltSilv 
> ^ — b ©UttftJ CSV> £ i/vfe > * ©gP#T* R u 0 
, /Ru&©x^^>^#fil7U Tflfe©T i NK#§ 
tiibfcfcbfeS. C©*SS, 4 0 6 nmMlStfJh 
#U±b8\ !*|HI©«il1-*i3*T*©TiNBl©*ai 
BB*©iMafctfcVV 4 0 6 nm3fc©^^S* s ±#-r 50 
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65 gV> "i7 i A-fe ©S$£-t- R ulOx > ^tf 
*TU T«LT iNB*©£IB#&fcB1-£o d©*^ 4 
0 6 nm#©3§3 l 6^ttiiS^^;i/-e«&— ^£*§£f£ 
ttSo £©B#^ =T2£$>*X b:c-y^>^8#£iJi:S 

ITf*. S 6 S^MOSU B#gijt =T 3T-^ 

bfctfoT, *-/^-xs» 
^V^fcfc, (T3 -T2) / (T2-0) x 1 0 0 
(%) £%.mx-£Zo jESJE^isi 5mTorr 

©S-6-£WFbTV>3i^ 5!LaE*{i7 , 7Xx'i s ^{c 
^1-SE*t:feix«S.<x lOOmTorrHO.l 
mTorrCiR £ &CSfS: b < 3 0 mT o r r is> 
h 1 mT o r r ©SEffit-SSVt* §5. 
[0 12 4] ;i^xi>AH5 5ii, ■ffiSB{'t*S©a5*fr- 

SSRaSbtT 1 — ^ff£t££M-f 5. b*»U Suf3©«fc-5 
IZfk&X'X-v ^>^S:ffa^i:t:«t D^rxiJAiS 5 
^3i^^>^bfcTg5«S5 1 ©SrTOI*Ji«K*S 
0-^£i#8 9 SO X-fctfrcnZo fc4b\ WMftWtt 

VAfc»C<fflMKtt»1-5MrRl* s 3§i<> ««B^y^>^ 
#Etii:;*ti,5 i &©£v , vv\ it, e^K7cfiS^*te>& 
«rflMb«*fctti!HMbtt (e^K^) x ^o^A-f 

**tF*ft6>*£trBHb«u a£7Gfi!:}3<fcl/ :j e*ik©8t 
fS?t;^ : &^tf^b%'5: e> vt-eti e> ©^fi£^©1Si!c© 

[0 12 5] COi^tx^fV^TOtJhSffl 
^Eg$n.feSJS^fi£m (iCRuO, v Eud ) 
H;, ^^JE©<gVASJ!S^^I «CRuO, ) 

ft2>fc«>> •iaisM»b j ?'-r<s ^©{t^i^^^v^ 

ttT-3iy^>^ff£t*©^-/t£iB:8 4KSStafe#$n 
5. 

[0 12 6] ^^^>^!£3!)SaSt#$n5©(^ 
f 2t^-;^- oi^^V^Sl 0 0%ff 

x>)A15 5©x-yf >yi±fe5r--'^ 
«: i fec•rll7btV^?)fe^i), •Z—^—^V^WftM 

So ^<Dm^9ymm.m^^>-&^WM^^tift 
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©wwk©*^*^"^*^ «Bbfcxi>f>y 
tt&T© <t -5 fecj^^JSto©***'*^* 

t&5„ z.<Dtz&, *wt-»*^>y«*©«R(WHM£ 

[0 12 7] dfiD«t-5t. lilE^T, f£fc>*>, SJfo 
E*rl5mTorr, 75X7y-7^7-500W, 10 
FR^T^W-ZOOW, ttJM3J:rflfi**H7 2 
0 s ocmSW8 0 s c cm (Jg;8Stft8j8 0 0 s c c 
m) CDjfcfTF-C* tfwt— :&**->^«* 1 0 0%k-T 

9 flEt|^±-J"* £ k#T* * 5 • 

[012 8] ICDi5C^r-^AK5 5ftr-^ft8 
tb*3&©£JB* * ^ tt*«D»b««)SItt«5«©3L s/^- > 

§ue#{£<> $M{*»ft©?^Ejfoi4£^ i &!!a j £b£^ 20 

y^>^T-*S;:k£%BB;-rft«> ffi»"rroift»* 
T-fc»K 1 OKf bDRAM&OffltfffiiQXfclSrtfetefcb 

[0 12 9] Sfcs CCD«fc-5*^f 
CkCitK A^->tS*5iV^^-^*0. 1 3/*mk 

#0. 4 5^m (7^^ htfcif£j3. 5, f^fc^T'^^^ 

#8 9«4:VN^3WaWaittR^^— > (rt«©B*ofe 3( 
£©©ffiu 5^;>ar-*©%©*£tr) co»*4«fWe 

iEftttfcR&1\ lt*-«Hlt©*3#Rtt**©*** 
tr. 

[0 13 0] cW±, *fc> ac**>y©!MMnx"T- 

$»as*#V>£k£j5sbT*3»K Uy^9:7 4©RW# 

pjig-e&a^k&jiitfe-^s., < 

[0 13 1] WB©*9r*'>i r *W s 'CHU /l^= 

$AR5 5C*t1-*5'U3>«fliR5 2 (PTEOS 
K) Ox9fV^«ltB«l Otfti. ee-^Ts 0.4 
5 ^m<D^=*AiS 60*»f>yC*^T^- I* 
^■C**f'J3 >WbR 5 2 t± 4 5 nmfilfCl 
jptf^l-^ckk&Si 5 , 

(10 0%) £fi£bTVNSfc©. ^')3>®<bR5 2© 

R5 2&E1 1 (d) fcjj**-J:-5fcR3Bttkft4. *© 
i6£tt@^©3i!)#] 10 0 nm^^S. 
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[0 13 2] C©;^-^A®i5 5©n»f>^ 

hR*v**ki/rttffiw*\ S'Un 

>&fbR£;v-K^**K:/^S. ^Htts 7*Y\si? 

7 hR-fcD $/ «J 3 >RftiK©3Er/tti'y =■>**:©** 
^v^S^ifcfc:*:^ <-r£dk#-t-g?>kk*)fc, 7* 
b us?* bttfr 6 <d*««©«BK: J: *««««©** 
£ Bfi.it bT^ * > $TBtt*fflc#"C § 5 k v^ ^ atrSfc* 

[0 13 3] Ifcfc, HI 1 (e) t^ti^Ks 2"'J3 
>WbK5 2^^fcl/t;i'T-^i»I5 5©T*feT- 
fc3&{b?-*>R4 7 4xyf^fS, g(b^*>R 
4 7©X'^>^ fcilitSEC.R (Electron Cycro 
tron Resonance) T^Xv&JSWtfT-S Z. ktfT-^.So 
acw^-VMWrau fcfc*.U3BjME**8mTorr, 
U$S*S3 0 0W, Ht»8 0 0kHz©RF;H7 
*«:fr£7 0W, my^-^tf^&H&fbtfnV (BC 
1, ) fcitftSSS (C 1. ) ft**3 0 s c cm££V 
7 0s c cm, S«i&g&5 0*Ck-r££k#T#S. 
S-fb-^* >K4 7 Oxyf V^jaat «t t> U n >K<b 

K5 2 (^**) *>-«Bift, «©M#Rg*vr«£5 

tzm'PTZ . &*5, U 3 >SMbR 5 2 ©SMBttSiilB© 

^fc^bTl^fcifc, &Xg©BSTR5 8©itRi>Hfe 
S14i<frit5kv>-5^ 'J v b#$>5. 
[0 13 4] Ell (f ) KSVf 2/U3 

>»<bR5 2S»*r«£kfc<B-STJR5 8S«H|-i- 
S. BSTH5 8t£CVD&t:J;!>it&"CS* f©RJP 
Ii2 0nmi:t5, BSTK5 8teCVDffit i5M 

StiSfc!!), *sus©^©«t-5*«^fflAnx$nx 

irk**-* BSTR5 8 tCft;^T{fe©^;Sim 

{*R, fck*.tt»fls*>*;vR, pzt, nzm 

[0 13 5] i©J;5t^U3>K<bR5 2&|ft2c-*-« 
li:«:<BST8|5 8Sl|St5fc^ J/'JavWbK 
5 2©l*5£*iaSK:#3TS«S5 l<D]&&L<D&.{bs —fSt 
tTS5®8!5 1^^ — >©iffl!3, 1©^S5© 
A* 6»©«ttnxfckoT#*b<ftv>J!5««fli*BS 
±-rs^k4 s T-^5o oltgfcf&!>^fc:;[ioxbfc&«c£ 
=0 usyt*->eD«tt«fl3tt» {antiaxbfctftet^© 
KS4 s ^ct<> *o*<*tt!fciQXT? ST *>*©«£» 
tt**<b bT b* oTtiSSHBUnxSfTo b 
U<3&V^o fit, *f8te"CttiOXJBtt*BiF-J-* 
•>U3>»bJK5 2©lft*«WI***U gfeJf&tiQ 
x$ixfcT^mS5 l©^®^«i^1-5*»©T-feS. 
[0 13 6] 5/U3>»bJR5 2fc|»*bfcV%C 

kt J: >) % -> 'J 3 >BKbR 5 2 ©Bfc£4Byix|I-e$S±t- 
5T-fe5 5TaJS8l5 ia®©^n^Bij±-C-t5. «>U 
3 >BHbR 5 2 4»*-J-ntt, ^> U 3 >^(bR 5 2 oi 
50 ^y5 : ->y$0 ! St:#V^, TS5mS5 lO^SlC^ntf^ 
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fSo ^©iofeSn (f&ffifb) tt» BSTI58fflS 
SgHhfctK *bV^»frCttBSTBt5 8©iMB*£ 

fctotoy 3>lHbBl5 2S^$-&s*»©-c-fes. 

[0 13 7]£?>£, *>y3>&{bH5 20»SIS4 
«BSf S^hKiDx ->y 3>&{bBI5 2©Eft*xfIg 
ft#£<fctK DRAMCQgijiXg*s®Bfrfb^n2>K^ 

fe««SUTDRAM«BSxS*IWMb-J-*CJ:*«Tf* 
[0 13 8] TSS®BI5 10±SCS'U3>SMhBt5 2 
RAM©£i£±©* 'J v htffcS- — suf3Ufc£*3 

SftSTSMWS lfc3tJ8"***IRl>» *©5*^U«htt 
[0 13 9] 011 (g) C?xti5^ BST 

K5 8 *a«#H*i"e«Wffla (7=-^ fcfTfeo. s& 

%lWM&.\±$n 0 CCT-feS. ClCD^SLStCitJBST 
|&5 8©Ig&*R&£fe<1-ek#-t-§S. 7 0 0-Ci^ 

VfcV^Kftt»&W*3*i*» J/'JavWUIB 2&7 
0 0 X3<0^»H!MMIffl^tt«»SI+ * - **** < - 

[0 1 4 0] HI 1 (h) . C5V*-«fc-3fc* BST 

JK5 8±fc*5 l ='><WR5 9*JE«U 012 (i) C 
n%1-J:^ C^y=*A»6 9 ±£7* M/8>* M8J6 0 

■fe;Ha^*«-5 J:SWISHW*-. 012 (j) C 
avj-jiSfcto^a-M'J^HM 0&v**i;UT;i/ 
y=i7AR5 9*J:VBSTK5 8ft***->^U & 
ftttlUft 5 3 *iff±««l 5 4 feJBftl-S. 
7*>US?Xh»8 0ft5*y^>^*CJ:DI»*U ^ 
5^>7A*i?>ft£TSB®i3S5 1, BST*»S>&?>gm*£ 
@ffi|5 3*J:V;i/r-=-'>Ai»e>*S±gS«8l5 4£3Tt* 

sfiHasst^sfR^cfc^jSi-?. (0i2 (k) ) e c 

*vtCcfc!K .^*U-fe/WHWBMISFETQ 8kC*lC 

r A M© * U -b ;v 1*70&t S o 
[0 14 1] ;i/^-OAJg5 9©JM*lCttfci:*.tf*>* 

rz>>Al5 9 jo«fctfBSTK5 8 ©x^-^V-ifiCttx 
fMBbfcH 1 3 >^««*JB***£fc#"C 
S5. scv^vMfcttUU fci:*ttfiJSSffi*2mTor 
r , 77X7V-^M9-3 0 0W, FR^T^ 
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-6 0 0W, E37yfl3«SR (CF, ) &±TfT)V3> 
(Ar) 10s c cm£<fcU t 4 0 s c cmf, 

-M-x9f>yi$ 1 0%i:t5-i:tft-§S. C© 

$ft3b{*T*&^©-t-^iP£&fcv>. 
[0 14 2] ft*. ±«mtt5 4±ictt, 13^U7 
;**;i/£ff2J5fcbT*>J;V>. ±§B«li5 4£<8fifct- 

[0143] 015 t^f «ta c, m^ss^a 
^?c©±getsoG*»^«:5^y ^>mtm& \ 
fig-rs. ->y =)>BKbK6 icsoGi4fflv^s^t 

tt^S*^S^ : ?C©±gPi:^y3>^bM6 1 i:©H 
C|^4 Omgjg© \/> (O, ) kf >7X. 
h3r$^>7> (TEOS) i:£V— Xtf^fcfllV^:/-? 

[0 14 4] ifcfc, 7* t>W^hSmi'tl/feb - 
7-fxs; 5=">^T*iSia[a]S&6D^lSE^3 8 ©±#5©^ 
«J3>gMbl&6U 4 6, 4 5, S OGJ8S4 4*5,fcy^> 

y n>g<bK4 0<feS§?*l-scii:fcJ;?3s x;i/-*=— ;i/ 

6 2^^-rSo |!|«C±gi5mSB5 4©±gB©-> 

'J3>SftI6 l 3 £i:£.fc!K 7,;i/— 

6 3&ff2JSTr5o 7,;i/— 2, 63©l*3 

^£7*^6 4SJ&J&U JftVvC3"J=i>HttUK6 1© 
JO ±S?K!g 2 Jf 81*116 5 7*5 ^6 4tt, ^'J 

3 >^bM6 1 ©±SS£7s>'W* "J >^«T*KiP 10 0 
nmgjg© T i NJB*£!£S U £ £ (c^©±giJt: CVDg 
T-IUI5 0 0nmm^©WK^*tbfe^> dft£©®*£ 
X9f«v* L/T7>;i/— ;V6 2, 6 3©F3gB£3S?- 

l©±SPtC^>'^V^ 'J V^?£t-J^5 Onm^SCDT 
iNS> U?5 0 0nmHJS©Al (T^^-^A) jR % 

40 — -V^bTJ&fiK-rSo 

[0 14 5] ^©^ J!HiSS«SJ8£tf-LTtg3Jlia*l£ 
ffM -€-©±®C > y 3 >BftK4: ^> 'J 3 vaMblti: 
T-eS^$n^^f 5"<— i/a^M&lt^t-S^ ^©0 
^tt^BSf S. WiOXgKi^ *^S£©Jf^©DR 
AM^B&^1-5o 

[0 14 6] SBSJBEiSl^i^nCgl^f 57" 

i^iii^ tc£z.&mm 3 o onmsa©^ y 3 >m 

<b^> ^4 0 0111118^08 0 0^**^^3 0 0^ 
50 S*©S/U3>BWtlBl"e«a"C*4. '/'Ja^ifti 
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fcJu fcfc*.t«V> CO, ) !:fb7sW^> 
(TEOS) k&V-^^CS^fc^XTCVD^ 

[0147] *HS£©)^JiJCctn^ Tssmsis 1©** 

j^i: b-cB s KD&ott&mm.&<D®s.mmm5 3 

SH4©.fcVVI/^=- <7A&fflV\ Z(D-f&WM5 \<D^V 

*U3>WbK5 2 
IM*5 3fc»l«-r*. -ntiDs f'J3VWbll5 

|»*ig"C»^t-«"C*55T»«a5 1±B© 

jstu *avMk TMj©«n*iBSf, gaf&ftJBS5 3& 

<fbB?5 2CDf**XgT-5feU-ST-fe?.-5T^ffi«i5 l©^ 

*nfc^/T»«ffi5 i©jf£t*&fiu$-rs- 

[0 14 8] *3WS<0»«T?tt, TS5««I5 1 ifi 
ft 5 vMt^= * a fc-^b;^- «> a £<D«bMR fc-r 

[0 14 9] *3ttt<OJK»"Ctt» ;i/r->>Al5 

>K4 7 4:»»C»*9S?.*^*±flKfc"r43isr?->y 

^-^A^5 5©x**->y«o*i>T«mB5 1©J& 

j&^C:ty5 t V^bTPifc*1-£4&g* s £<x HufBEll 1 
(e) ©xfit±!&g&<&5. iOi^Kli, Ell 
(d) Oig©t®BSTl5 8£J£j£-r*U£.fcV , '<. t£ 
■5Ts xg&ffiBfrfbt-tS. fe£U TSBS8I5 1±C 
tttfcgtttJPV^ U 3 >&<bllfl 5 2 'MWt*. U*» U 
£© «fc -5 U 3 >®flsK 5 2 tftilfaSSt&Si^ C © 
&fl6*[&£t"3 fcCT-fctteV^ fcJiSuiabfcjl 5 T*ft 

[0 1 5 0] mm,<OWM2) *^6£©^2©DRA 
MfcJu 3l5£©J&<81©DRAMH»f&««&S^C© 

fl|#SSEgfiSR?C©S!lJi3EractoV^TSiWU ^©ffe 

[0 15 1] El 6Bu fUS©Jfc*§2©DRAM©«$a 
SiKgmsSl : ?©gBgxg©-0!l£xgIlMC^ bfe»f® El 

-e»*. -hi 6(t, ei i**wai 2hmw^. ei 

0 (a) fc*H-4B-B»W1H**U DRAM 

2^S Staa&3ES©^M©^MkXjtl5j — 

[0152] StS£©B!S 1 ©E 8 CDX&OtiL E 1 6 
(a) iZTTs-T^K. gMb^>K4 7±K:;«/y=*A 
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ttnrb 3] JUt-— ^Aj&TTfc-^-tBu mM(DM$£ 

fcfc> JI/t 1 — <i7AK5 5 S^y^-i^fSfig©^— r"^^ 
^fcbT^U *feTS5mSI©-a5i:bT^1-5fe 
<DT?ft5. ^©KJ?ttm©^f ^>^X@t'JS'>-r5^ 
i:£#JSBb-C0. l/imkn. 

[0 15 4] 7* M/3>* MRS 7tt* Q:£JSI6 6 £^ 

^>^-ri>pg©-7x*fc:;s^$>*u a^©7^-bu 
©;^— ^v^au fgfi£©^i©s-&*:*Sj8u a& 

^6 6©^ 5^>^©Pg$©^ggfl;£fO£<fc£J&®«©if 
Jjn£#J&bTft£i>bto^©ti£'J''£ <Bfi£1"5o 
fr-fe, I^t 5 i 5 lc;^->i^0. 1 /zmt l/TM 
"TS. vt*— VHPSttl 9 OnmktS. 7*Y 
\/V7. Yme 7©J8UPfc£, aM6 6©x-;»f->yc|S 
©i&'J^&^JSi; bT 3 0 0 nmi:t5. 7*M/^ b 
Bg6 7 ICE B (Electron Beam ) 

#T-£s^i:t±*as©J&Ji§i tra«-cfts. &4b\ 7* 

JEHU .ft£W;i:Hi&»)Ji2tfU 1-fefc-fc5>»1*V$?;* K 
T-JBBK^ns. d©i.-5Kl7* M-^ 1-M6 7£-5'7 
> KVS>X h di:fc±>> 6£©^f 7-y*f<D 
B5©«SM^^JS:®^bTS*S<t < S^^y^V^ 

[0 15 5] 016 (b) t^1"J;-5C N 

^bs fi^^feSA- 6 8SMt5. S£ 

K6 6©^^5=->^{c:^ fch^Kv^bP>SlS(4 

mt. fci;^.(iSJiSm**5mTorr, RFt^2 
kW, ccy^V^jy^^T^^V 15sccm> 

K4 3 o'Cfc-rs^ttfT-t*. -r^fc^^^^f ^ u > 

^-t-ti, ^©ai^^V^l/— ftti^Jl 5 Onm/mi 

fts. c©fe»> a^jsi6 eo^^y^^^Ti^fctt^) 

2 0 0 nm©K»©7 5t- hvyxhK6 7#/v- r"T* 
^ 6 8©±gC}c:^#-ri>. 7*bUS?^bK6 7 

SiVA- h'?^^ 6 8 ©{fflMC»it!l^ft*t)6 9 im 

mnft%o mmtm%}6 9 1±. a^-y^>^©i^t* 

fii^1-S£^5^%)©^MJE* J ^£V^fc^{)^ Sft^tiD^ 
^$HS*)©T-ft !K SSCMT-IS. *$m<OMM 
d©<WSft^J6 9t*Xg©;i/r-7Al5 5 
©aiy^V^^^JC^WtfiJffl-rSfeCt-ftSo fflil 

J^©Jg®gST-;i'5 1 :=. , i7AK5 5©;^— — b 
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1 3 uiam^-f^mM^-^Bm^iMo 

[0 15 6] ifcKs El 6 (c) tCnVtJ;-5fc, y * * 

£teHflS©ff*!§ 1 i:Pl«T*fe2)o 
[0 15 7] 016 (d) fcgvr<fc-5fcs Jv-K 
7^ * 6 8 43 <tTfll!Mft-^ 6 9 £ * k bt^r- 
£ABt5 5ft3L»^">^"*"S^i:S:JiDT»«a5 1 £ 

J§1 i;HQ«CfT-5. tfc^T, ^^il5 5l±, fltf 
ttJ; <^-^£ 8 9jft-caBMtt3BiA&*iS. 10 

6 8CDiggi5*3<ttJ ? «!l^^l6 9fflSSHi»#*? 

[0 15 8] 016 (e) C^T ioC >v-F 

V* * 6 8 fc«fctfl)HS{«MJ 6 9 £ * k bT;i^- 
£A|g5 5©Tttreifc£^t^* >BI4 7 fc^y^V*'" 
1"So gft#-*>&4 7©^y?->i r BU ^S£©7£*©1 
g{b^-^>lS4 7©^f5 L >^5B ! S^«t 

OA-^i' 6 8**IJW<WM&6 9*-»BSfts 

* 6 843<fctflSiM{*»8J6 9©^(±li5ia©«fc-5fcxfl 

^bTV'SfcSK *ISCB STJ&5 8©i£&*M&ai£ 

[0 15 9] 016 (f ) t^t-t^t, 

* 6 8 * J:tFM»WWD 6 9 £Bfc*-f S d i:& < B 
ST15 8S*^-T5<. B S TBS 5 8 fct^flfi©^ 1 k. 

MSf^ni 6 9 - kfe < B S TBI 5 8 * tttt 

t^yvMt, mm<Djm 1 -crab bfc* u * h 30 
awni***-* - *. Tscm«i5 i©asts#t 

gsv-pv*? 6 8ttS:&T-8!i££*xSfctt>. W£Yl£fc 
BSTR5 8©«fls»B»W:*B-SJIMKiK:J:-9 

[0 16 0] *^6ScDJg®t<ttulf, SUgCQJfcfi 1 T-lft 

-Fv**6 8#»m#-C<&SG&*»&fcSfc«^ /\— 
b*V** 6 8fcTSB©eS5 lCD-aSkLT^tl^-B-SCl 
iitfT-^ M-Fv** 6 8 0±a5Cffi^1-S®S^ 40 

iMt? C ©S^^S^tfia btDR A M©ttfgr£0±£ 0 

■Ctt&<* flBBtt»»6 9#BSTM5 8 

(iDiHi^^tt, jU£©j^«lT-S£^b^i5 

[0161] T2BS&5 1 

id «hf*>«47Si"J3>»b 50 
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sictt*. 5 £ t # t- § s ^ kttHsscDj^s 1 hmmtib 

[0 16 2] (^Jg©fl2<§3) #IIJ£©fl^3©DRA 
H|g©Jf^l©DRAMi;te^W«£Sffl^C© 

#j&fc«fcv§s^&c£v^ffl3et-s©^-tN *&©«*£ 

[0 16 3] 01 7tt> §£8£©J£*i3©DRAM©tt$& 
g«gSfg?©SigX;fI©— #J£X@M£^ bfc»r® 0 
T-fc*. 01 7fci, 01 143 J: VIS 1 2fcPl«Cs 01 
0 (a) fc:}3W-5B-Bi&»rIi£^U DRAM 

[0 16 4] StJg©3&^l©0 8©Xg©^ 01 7 
(a) fc7jvr«fc-5fc, £<h^*>BI4 7±fc:;i'^'>A 
BI5 5 43J:Va^li6 6*^b, Q^Bi6 6±tl/^ 
— ->V£htc7*hl'PXh$k7 0^fiK1-5. 
[0 16 5] ^—^ABtS 5KIOVNTBU HJScOJB^ 

Hu ;i/5=-^.ii7 AK5 5 fex^f >^t5IBOA- K?^ 
££#Ji:bT0. 1 ^mfc-rs. 

[0 166] HrW/VT* hBS7 08u S&Bt66&^ 

BS6 eOaisf^-V^OBROf 1 — ^gP©J&J5gfc J: SjSffifll 
©ifio&#^:bTfee.* 1 bSi>-^©ti&'J , >$ <J^fiK-ri>. 
1-3&t)*>^ ifNt5«t^C;^-r>(i40. 0 8/imkl. 
•CMfc-tZo /^->HIIi2 6 0nmi:n. 

7*bl^*hM7 0©BD¥fciu fi^BI6 6©^^5=-> 
^©^©JS'i>^-S#JSbT3 0 Onmkt So 7*M/ 
^ hBI7 OtEB (Electron Beam ) bS:fflV> 

©±ss (^gp) *sv»ttjsrai»>j& 

[0 16 7] 017 (b) C9i'J:'5^ 

<^b, e^*»6a*A— e 8£j&j5&i-s. 6^ 

fckx.K£fSJE:fr£lmTorr N RFt^t 
2 kW x a^>y^>^X$:^ (CI, ) 1 5 s c c 
m, ftKr&S^S O'Ck-TSo ^^^^£©^21? 
B7M>v^ 'J ^J£© 
Jf^^ 3 T- 5 * ^ ^ <t S <b^W « C * 5 S & 
BI6 6 feJ-v dCidftaLV^-V^^T? 
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6&©^y^>^U— hfc££J 1 5 0 nm/mi n^t- 
fcS. fl«6 6©Wttlffl<, T-Kftif 

mi 5m.£tt%o cofc»^-m^6 8ofi«#i i< 

f->*1&TB#£^— h*v^^7 6 8JgaS©*a#0. 1 3 //m 
fc^Sc dixt«tt)0. 1 3/zm«©T««a>.**->* 1 

[0 16 8) JfcK, 11 7 (c) C*n1-J:-5K:x 
US>XM*7 0*lft*T4. 7*hU5>*-bK7 0<D» 

ms&<ojtm i k rare * * . 

[0 1 6 9] ifcCx 017 (d) iZTfiT&o^ n—v 
,. t , ;vrxH;A!|5 5li> g#£«fc < 8 9 g 

[o 1 7 0] 017 (e) ^-r«t-5t N r\— t* 

saMb*-*>R4 7*:cf*-V^-r*. g{b^*>M4 

?^4 7(DXi>f>^il!ilCJ;!)A-b-77*6 8 4) 

6 8©^ttmii3©«t7^xm-CgiJf.n5 

&x*I©BST|£5 8©lta4 s &ai4i<tr^^ 

[0 17 1] 017 (f ) K*cf<fc-5fc, ^-h* 

-7* * 6 8 - < B S Tflt 5 8 fcJifcf 

5. B S T15 8 ttlH©H 1 1 l^tCMt ^ 5 • 
C©i^C^-W*6 8t»*tiul:«:<BST 
m 5 8 *«»-r 5 ^ U >y h It, ^6S©J&S8 1 bfc 
U » h i:P®T-fe5« *©«©xgU3afi©J&tB 1 i: 
R»-e**fc»K«B*«*"*"*- T8BW15 1© 

ft, W«M4C«iV BSTK5 8©»fli*HAt*»t* 
[0 17 2] *glS£©ff^^J:n«x »r^i"ci 

Bbfc»*fcia*.t» TS5^M5 i±»u:a#**fc^ 

— Y^7.tf 6 8#^&T:S5 3a£a > £>>ot5fe»^— H 
6 8 4)TgBm8s5 1©— gSilb-C^fgU 
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, N _ ^7^6 8©{f8®Cfiygtt^#^j&£ft>S:V^ 
B S TSSI5 8 ilSc^i)^— b"?^^ 6 8©iH!R^£ 

^-Kv^i7 6 8©±®^ltf*<x A-b'7^6 8 
©^®£fc*wv>*fcbT&t££i*-S-fci> s T-go £ 
fttCJ;!K Tai®®5 143£tf^-H^**6 8«@© 

sn^fi^^ssi©^ 2 tc tt& b-t £ e> Kttira b d r a 

) lT-SJWUfcia«:^-Kv^^6 8 4^#$-&5-i: 

8&^#£^S£fc££5^&i> S: ?££b:ftv^ 
[0 17 3] 1 Z-mtfrr-^J*. 

Scfctf-CS*;!^ g-fb^* >184 7 n >S<b 
BI£fUc. i> d i: tfT- § £ d i: tt&SK© &16 1 ^ HHTC & 

So 

[0 17 4] (3Ufc©J&!S4) #?ISS©fl$J£4©DRA 
Mtt, ^©^^©DRAMfc^^gSSf^C© 

!0 «|fiE*«t^3t*St*5V^•C^i5i1-S©^■C^ ffe©^fiK 
*3iV®3§*^B:|US©^ 1 fcfstfrt-fcS.. S£oT, 
maS«^S3S?C©Si3t*felcov>-CS£Wb, ^©f& 
©ISiWH:«i!S1-5o 
[0 17 5] 01 8 It, HSfi©^SI4©DRAM©lt« 
^ggfifSS^DgiSixfl©— 0O£xfIJIRfc:^ bfcBfBS 
ffe5. H18tt, 01 lfctVEIl 2i:|§l«t N 01 
0 (a) tc43W-3B-B|g»rW&^U DRAM 
©flHRSSSS*? C ©«!*£©«*£ 5^ bt V> S . 

[0176] mm<D^m 1 ©0 8 ©xg(Dt> ia 1 8 

30 (a) tS 1 ^■rot•5^c:^ g{b^^ >H4 7±{c;v5 i =.'> A 
S^K6 6*3iV^Uzi>®{bK7 l&BfiK 
U S^«J3Vttftsl)l7 l±sr^*— =>^**lfc7*h 
US?* h)K7 0 ^WtfctZo 

[0 17 7] ;Vrxi>A|i5 5 N 6^186 6 CoVT 
It, «JS©J&^ 3 5 fcftBM&KWtt**-*- 

f<J3>SMbK7 1ft, HJE©^1©'>«J 
3>»fbDt5 6 e^M6 Btt^^'&A 
Jg5 5^^^-?->-J r 1"S^©''>— V^^^fcLt^ig 
b> *fcTa5«Sg©-«l5i:t-C«ttg1-S*)©T-Si.o 
40 ©^{^©Ji^^VfXgT-^l-acfc^^ltL-C 
0. UmfctS. '>'j3>^b^5 6tta^m6 

6 ^x>yf>n5IS0A- Hv^i? bT«6tlt-S 4) 

i:&#jS:bt:o. 3 /imii-rs. 

[0 17 8] 7*hU^XbK7 Ott, «>'Jn>^<bJg 

7 i ^>^•1-sf^©vx^'^cffl^ f ^C)^^^ a#© 

7*bU V^7 7-fXiCJ; ?)Jf^TS. 
M7 0O/^-->m SISS©J&«3©S-&i:|iI« 
tC, g^M6 6©x«f '/yfflBOf-^SOjgact 
50 5ac®a©iiSQ*%£S:b-Cfe5)iPb«>^©tiS:'h*<}& 
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>^^fl«50^3«t!)*)M^<£J:<^t-Sfc»^ 
* — >g^S^^ < b0. 1 /imi:LT^fi£-f So * 

&7 0©§UPtts f'J3>ttftiJlt7 l(Dx-^>^©|8 

g7 otEB (Electron Beam ) h &fflV^ £ i: 

ifiX- § 5 £ i: ttHfiS©^ 1 ~ 3 h 2? 5 . 
[0 17 9] HI 8 (b) £gVr<t-5K. 

1^* b&7 0*-?X*£^-Zi' i )^>&fo^ 1&^ 

7 2 iJMt«. 'J =i >&<tl8S{±g#t4«fc < 
J|gjsR*n*fc»x 7*M/5>*MJI7 0«Vt*->** 

>I10 0nm, jt*— >|BHU 9 0nm"C»*S*i 

[0 18 0] ltetc N El 8 (c) C7jrr<i:-3£- 7* h 
l/S>*HR7 0fcPft*-*-*. -7#M/^M)t7 0©Bfc 

*t£^SS©J&JB 1 1 & * - 
[0 1 8 1] *C HI 8 (d) C«ti5C; f 

i£2, .3 fcH«fcvy* VP VKlStt-f 

mTorrv RFt**1.2kW, sjr^vmSi 
* (O, ) %£Vim (CI, ) S#«808ccmi 
iV20sccm, t-^-x?)f^fel0 0%, ft 

1 6 o-ct-rso -r5fct3^^Eo^2T-tt^ 

U>^-C v^-^U ftfi£©Jfc8§3T: 

agcDj&JS 4 -e an* 5 s; * * 5 flsgsttfefeB cad 
e&&6 6fcft«®£l 6 O'CfcirOWftRa'C***- 
>^1-5c c©«fc?&^y^>^fe^T-Bu a&©^y 
fV^l'-htti 1 5 0 nm/mi D ^'i^ >i 
•fbBliP&fcS^- 1*^**7 2 MH-*«Utttft 1 i: 

^<4li«5!60^3«tD*)3fc#$n-C^-Kv^^ 6 8 

6 8©J(EOtfa«IO-'^— 1*^^-7 2©^-Vte<tD 
xyf>^H7l$t:A-P^^6 8H£g5©ti# 
0. 1 3 ^mitfcS. CtlC^DO. 13/£n»W©5-f >7 

[0 18 2] El 8 (e) C5vr£-5C ^— r* 
-e*£6 8 iibt^-^ABIS 5 
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SPg-CA-Kv^^7 2<&-g5* s §J£*U ^©J8IJ§W$8 
li:|5]«tfT^. tfcot, ^f-^AlS 5fck, 
[0 18 3] El 8 (f ) C^tiot, 7\— b* 

v-v** 7 2tfgije,n> mh^pym* 

^>14 7<D^v^ls?tlHm£.£*)^-Y^X>7 6 8* 

[0 18 4] ifcC El 8 (g) C^fJ^C 
■?7>t> 6 8&f^*-rSCli:*iCBSTM5 8 fcitftf 
5. BST®|5.8{±^©B!ilfcP!«C^J5rc-§So 
;i©.fc-5{c^— F^** 6 8SrB5?*-rSCli:5&<BST 

m 5 8 s * u * h bu mm&i&M 1 T-g&E ufc 
pjat-fcsfci&iiw^^B&i-s. TS&msss 1© 

gBCS#t5A-pv^i'6 8&a^-tMgJ5££*T.5fc 
«k ffitSMifcffitu BSTS5 8co®{btrH^,fc:fcMtS 
*MU9K: «fc o T & (HUtln b$^ fc£ D frgSC 6 

[0 18 5] *^SS©^Cotn«s HJtS©^lt-Si 

— K-^^^ 6 8 tf«S#t-fe5 a^* 6&3fc»A- P 
v** 6 8fcT£Bm@5 l©-^SSi:bT^tfebx 

«), BSTI5 8fcgE"TS-'N— Hv^^ 6 8©^^4 
^r^/^5/ ; J'i:b-C«Stg$#5Ci:4ST-&?)o -r«tt>*>x 
8©±®^(tT-*<x A-m^6 8 
©<PJ®St.^ J V'-'^^^^bt«ilg$*i)C:t4 s T-§'. i 
ntct^x TSB«8S5 l*5«tW^— 6 8«B© 

5 mM<DBm 2\c&mhx^ e> ctt io b d r a 

MCStl^&ES^t^t-S S. ^kCs *^6S©Je 
^f{i*«]©>'^-->^*fi 1 5 7* M/S?^ UH7 0 

©^©*^» ^ ^»iai^^c0E^^•rv^?)o 

[0186] TSC*fil5 1 4— Kftl^-^A, 

S. 

[0 18 7] (HJ6©J&£5) *HS£©^5©DRA 
Mtts Hffi©^l©DRAMi:m^S^^^C© 

^^£^5it5iSji*sc*3v^•r^iS•rs©^T-^ f&©«^ 



30 



40 
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[0 18 8] HI 9«U J»K©»»5©DRAM©«* 

ffeS. HI 91** HI 1**1501 2 HI 
0 (a) C*tt*B-BttWffli*«U *fc» DRAM 
©«$&§=»£ C ©filtt©* &7fi bT V\ £ o 
[0189] gS£©J&Ji 1 ©H 8 ©XH©^ H 1 9 
(a) t^-T*aC gft^>14 7±t;i/r=^i. 
JR5 5**WBSTK7 3ftJ&«U BST17 3±C 

[0 19 0] ;Vr-->Al5 5fc"31rVttt, nti&CDffim 
1 kB«-e»*fcK>BIBI*«lBtt**"i"*« BSTM7 

3fcfc, ;i^*Aig5 5£^y^>* , -rspg©/^--K-*' 
**i:b•?:sygu £fcgs$a$iK©-2stbTg|i£-r 

5 C i:£#J&bT0. 1 ^mi:1-So 
[0 19 1] 7*H'^H7 0lfc BSTBI7 3& 

0CD ,^_->4f&, |£&£©J&jg2©ifr&i:PI«&£. B 
STJ&7 SOiff >^©!S©r- /1giS©Jf£fi£tC*5J& 
IM©***** bT ft & * li»*<0«*^S < 
«. 1"fcfcfc> H*-T5*5C^->«*0. 
UTjMI-S* /tjr->BWIB:l 9 0nmfct 

5o 7*M/y^bK7 0<OBWtt, BSTI7 3CX 
y^y©*©^***!*^ 3 0 0 nmttS. 7 
*M/5?*MR7 OKIE B (Electron Bean ) 
£8iV>i> £ iitfT- § 5 Z. ZtemMOBM 1 t.|5l«T-& 
.5. 7*H/^MR7 0tt, ^6S©^®2i:Pl 

«C^©±SP <&2>^l*® 

[0 19 2] ifetc, HI 9 (b) C^-r*aic, 7*Y 
UVXVmi 04^?J:LTBSTI7 3£^*-- 
B S TiP^teS'^ — J*"^^£ 7 4.&JJ£fi!t"t"So 
BSTR7 30xs»f Vi'Cli, fU£©J$S3 i:PHs&£ 

lmTorr, RFSM2kW, i**!^**** 
)K (C 1. ) 1 5 s c cm, S«?aS*3 O'CttS. 
£©*$****■>**#•*»* BSTK7 3©^v^ 
Mi^I 1 5 0nm/min1!fc!)7tM^^ 

MR 7 0Ktt1-£S^H:{±ifS)li:&S- 
fifttt^-=.>^*ix&BST|R7 3 (/n-KV** 
7 4) ©y-^fci±7 0ffiiP& 8 0 Sit&Ds n-Kv 
**7 4©^a54 s ^^©7prM/^M^7 0©/^- 
>«*&*»>» i^>^7^a-^^^7 4)I 
35©*§#0. 1 3/£mi:&5. CftC * 50. 1 3 ^mfe© 

[0 19 3] HI 9 (c) £*VT*-5^ ~? * b 

V^H7 0»*n. 7*H/^bR7 0O» 
*{*|SJE©J&J81 iiPl&'efcS. 
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[0 19 4] HI 9 (d) tc^T*?^ n-K 

7 44^^J:bT;i^= , 7AR5 54x.y?-> 

BE 5 5©i^^->^f*. SUS©^1 t£ 
oT, ;Vrx^M5 5tt, S7J14* < ^-^A 8 9g 

«^>fc^iT, 7 4*— &x-y?->y 

[0 19 5] HI 9 (e) CitioC, J\—Y 

?-?2>o ift^>R4 7©X!i>f>^ ^J£©ff^ 
1 i:is|=»T*feSo IMb?*>lt4 7©iv^>^5naK: 
i!)A-h^> 7 4 ^©MJl^'J>-r 

[0 19 6] ifctc, HI 9 (f ) c^-r*-5fcu >v-F 

7 4 4^*-T2> C < B S TR5 8 Sig^f 
5o BSTR5 8 t*HSS©Jf£8S 1 fcPl^lklJ&EST: §5. 
c:©*-5t:^-b*^X^ 7 4£Rfc*l-S£i:S:<BST 
BE 5 8 fcit^-T * U v b t** #ISS©J&Ji 1 T-§£1U3 bfc 
i * <J s> b£:PW£T-25>5o 

[0 19 7] *fc«C, HI 9 (&) C^tiot, BST 
K5 8 fc«*#H»"Tf«kWaftttt-. COk^BST* 
t,ft5;wb-^^7 4SBSTR5 8i:tf-Mt 

[0 19 8] ;fc|IS£©Jfc*g£**H*> ^8£©ff2JS 1 T-ift 

— K^^^7 4tfBSTii»?>5&Sfc«>, M— b*v^^7 
4fcBSTR5 8 &{bbTJ&fiK£*x5>. £©fc 
0 M> % T«&«£ 5 1 ±35© BS.TR5 8 ©»«tt*«a«»T 

<J&fi£T-£S. BST{±^Sim*ti^T-fcSfc«)x 

suis©^®ii:j±.^b-c^^<fe ; 5. -(Dtztbmn 
m&gM* c ©m^s*^^ <■«**. 

[0 19 9] TS5««I5 l^X^fcjl/^-^A, 

Mt^^Sdfc^-etScii: (**5£©^ 1 i: PWlT? ft 
40 5. 

[0 20 0] (3U6©J&JS 6 ) **JS©^ 6 ©D R A 
M»4> SUSOff^lCDRAMilitaS^S^C© 
fi|J5g43*tl c SJt73^53^^V^■tffl^i■t-S©*•r^ •ffe©^fi£ 

**»<0»»"Ctt, *0fi©JK» 1 ©£fc^* >IS4 7 fc 
f^X.T* m^^^m 5&fflV^S. ^{b^^>M7 5 
liCVDSSfcfi^^^^^tc*?)^^^, BIJW*3 

{cov-^-ciftBSb, ^©ffe©i&fyifci:*B|-r5. 
50 [0 2 0 1] H2 0t±, Hfi£©}&JB6©DRAM©«« 
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T-feSo 02 OfcJu El l*>«fctf01 2i;|§!«{^ 01 
0 (a) Kl*>ttSB-Bi»gfHSr^U D RAM 

[0202] mmaMM i 8 ©n©t us 

-fb^*>R4 7Ktt*T®<b^*>R7 5fcff2figbTU 
5,),02O (a) t^-fi^K:, ^<b^*>R7 5 
±tc/i/^-£AR5 5&&xm<b1-*>mi 6&BJ& 

[0 2 0 3] Jl/^-^ARS 5 fcoV>TBU Rffi©J£R 
lfcRRT**. Rfb^VR7 6HU ;!/f-->A!5 
5 § 3i >;/ f- > 5 IS©-' N ~ I* * * ^ bTOMfet" £ *> 
©T-feSo Kfti?-*>R7 6©RJ?&3 OnmhtS. 

[0 2 0 4] 7*M'^H7 0i4, &{b^*>R7 

ITOO^-^V^ ||Jte©^li:PI»t-r5o 
[020 5] ftC, 020 (b) t^ti^C, 
us>*l«R7 0&v;**i:b-Ci&fli? L *>R7 6S;^ 20 
-^>>/U ;n-Pvx^7 7S^J52-T5. ${b5^> 

8Mb^*>R7 6fct3 OnmifV^ 

ffi|7 0fc(S«l^-©^tVN-b* x'** 7 7 

unCiD0.13 y um|i©7'f>7>M 

[0 2 0 6] JfeiCv 02 0 (c) CfNti'SC, 7* b 
VS?*hR7 0£i&*1-5. 7*M/f7b«7 0©» 

S&ttUSS©^ 1 i: BHiTJ* * « 30 
[0 2 0 7] 02 0 (d)'KwtiiC, n—Y 
T^i' 7 7 SvXi' t Ut Jl/r=>> 5 Sx»;f-> 

J&5 5©^y^>^fciU WMOWM 1 i: -5 = 

[0 2 0 8] 02 0 (e) K^1-«fc-5tC> A— F 

7 7 (gfb^* >R) 43«fcV^b^* >R7 5 * 

[0 2 0 9] 02 0 (f ) C^-ri-St, BST 

R5 8^Jt«^"5. BSTR5 8 fcfc*a£©JfJffi 1 fcBR 
tUKfiK-CgS. COtiC^-KT^* 7 7 kbTWb 40 
>*fflV^"CmnB*tt©»R 1~5 k.m&K-T%>^& 

5 lftJBrttS*. &** Rft#-*>Rfctt*tBMb* 
>*;i/&fflv>S d i: tit- t 5. 

[0210] immoBM 7 ) #ftB©JBJ§ 7 ©D R A 
Mtt> HJE©^®l©DRAMi:«ffig«^S^C© 
fi|fi^i}J;VgJt^&^i5V^T*9«1-5©^■r•^ ffe©fltfi£ 
^3cfctm3t^{i*J!g©Jf^li:^l«-efe5o 
««*R**«?C©«Jii*«K-3V^TRWb, ^©ffe 

©giB^li^BSf 5. 
[0211]B21tt, RR©»«7©DRAM©«« 50 
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Stt^fi^^CgBiXg©— ^SXgJUlC^ bfegf®0 
T*fe5. 01 1*^1^01 2£:p]€&fc: > 01 

0 (a) C«(*SB-BRWRft5*U *fc» DRAM 
©flraRRRRR^CCRWD^SiSbTV**. 
[0212] RROJ&R 1 ©0 8 ©Xg©^ U 

mmofcrn 1 ©ras*-* >R4 7 shw.ts' y ^ >Rfb 

R7 8£Jf£j£1-So ) , 0 2 1 (a) fc^f J:5fc» > 
'J3>gftl7 8±t;i^->>Al5 5, &&R7 9& 
«fc tFS/ U ^ >RflsR 7 1 £Jfcf£ U ^ U 3 >&{bR 7 1 
±{C/^-=>^$tifc7* hb^^ hR7 O^Jg^-r 
S. 

[0 2 1 3] ;i/r-OAl5 5Co^Ttt, HJ£©Jg^ 
3 kR»'C**fc»BlBI«iKRtt*Rf *- fi£R7 9 
fcfc> ;Vr="5AS5 54xyf>mi8©- R©7n 
^>yRtJbD, 1©^B*»R1-S^ltg 
**-Ti>. 6&R7 9teTSBSS5 l©-SBi:b 

TRtfe-ra. S^R7 9©RJPK3 OnmffeS. 
[0214] j/ya >BHbR7- 1 t±, l£8g©Ji5H8 1 ©S' 

u 3 i>m<km 56 1 mux- a a.. >• u 3 >$fcR 5 6 » 

a^aR7 9*J:WJ1^=*AR5 5fta:v^->^-r*R 
©/n— H^>?.^i:bT^ltS-rs4)©T-fet), ^©RJ^fcfc 
^©^y^V-^xgt^t-Sdfc&^flSbTO. 3 /zm 

[0 2 1 5] y^Yl-^^bmi ^UsVRfljR 

7 1 5P£©v*-j7fcfflv>e>^ stm© 

7^- b >; y^7 7-( xgiciDfl^fitra. 7*hbs?^ 

MR7 0<o;^-=>ytt, RR©}^Rl©R«^nR 

[0 2 16] fttc, 02 1 (b) C^-r<fc-5C, 7* I s 
b5?^ hR7 0S^^^i:bT^Ur3>^{bR7 1 S^i 

*Ml&-f2>a 1/ U 3 VRftJRHJI^rtt * < RRStt« fc 

h*v^^7 7 2©H2g&tz*VvC*>^*— >R1 3 On 
yt^ — >rapg l 3 0 nmT-^Stli). 
[0 2 17] 02 1 (c) C^-r«tdts 7* h 

l/^M7 0 4li3i*t5. 7thV^ hR7 0©S§! 
£»Rifi©^ffi 1 

[0 2 18] 02 1 (d) fc7jvr«fc-5fc* ->'Jn 

VS-fbR^e)^?)^— 7 2&v^7i:l/tfi^ 

R7 9t'iWVr- >>AR5 5 S^^^-^^-TSo ^ 
-■i7AR5 5©if5=->^tt> R»©JB«1 fcHMKff 

l*BJE£t-5. «:43, TgB©gS5 i©±ac&e^R7 
i: ^ fc:ffl^^>5^v^fc»;^7 i - >7 AR©WBHi*Kf±^ s - 
TSPS@5 lCi^HM^t^-rsSSC^CRJ?^ 
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[0 2 19] 02 1 (e) ICmirXo^ A— K 
v**7 2£Rfc£-fS. r©^-m*7ZOPtei 
gT*tt6^7 9fcmfcA,Wl!lS>ft£^o Ttflfci: 

[0220] 02 1 (f ) t^-r<t-5tx 

7 9^*t5-k!S:<BSTi5 8«n. BS 
T]g|5 8ttHffi©^l fcH»C»J3GTf*4. £©<fc3 
Ka^J17 9$^*-T5Ci:^<BSTm5 
* y U » b tt, SOfiOJ&« 1 T-ifcfE Ufc/ U v b i: H* 10 

[0 2 2 1] TS5«gl5 lCDmBC^#1-5©l± 
fi^K7 9T?<fe3fc», W*MSK:«*X% BSTI58C 

mttMrnxitis v zmm c «t o -c tt^tiAntf^ l 

gp»gg5 l©-SSfcbTS8f£U BSTJR5 8fcg|1-S 

Tassels i©^*m+t isxmmaitzz 
cnici»3s Tasseis i©:£»b«#=¥- 

*/V>*£SF#U flraWMHMS^CeDWte*** 20 
JO b D R A M©£ffc[Rl± & 0 £ c: i: tft- § 5 . 
[0 2 2 2] &:fc\ TSi5«BI5 lSrSft;^r-'>i> 

s d t. § s c t & ms&<ow<>m 1 1 b^t- s s <> 

[0 2 2 3] (^6S©^SI8) *HSSCDJB^8©DRA 
MB\ IIJEfflJ&JglCDRAMfcti^gigfi^C© 

«$ftS«gJ^?C©Sai7mtcr^TiaBJ3U *©fb ' 

[0 2 2 4] 02 2& HJS0^80DRAM©^ 

T-fe5o 02 2fcJu El lt'WIl 2fcRWH^ 01 
0 (a) fc:fctt3B-B*£WnSS:^U D RAM 

[0 2 2 5] HfiSO^ 1 OS 8 ®H©t, 022 
(a) C7ivr«fc-5fc> g<b3^>18l4 7±£;i/7 1 -£A 

15 5 * it** y =1 >&fbj& 8 o u y zi >g 

<bR8 0±C^-->^Wc7*M/^ bmi o 
[0 2 2 6] ;Vr--)Al5 5Cr3V>T{;3u "£M<DWiWt 

-bV^^kbTMtgU ^©BUPfctM^-^AJ&S 5 
©siy f->^©f&©RW&'>fl-£%JfcbT 6 0 nmtt 

So 

[0227] 7* b U** bR7 0 tt, > 'J 3 >ttbfit 
8 0£^*-— vyi-SBROV^CfflV^fu iilt© 

ban oo;^-->m 99&<Djmi<oi*£iimk 50 
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[0 2 2 8] &(C, 0 2 2 (b) jC^1-«tdt, 7at-b 
U^* bBI7 0&v**i;bT»y:3>^fbS?8 0S:x 
^f>^U S/Uavfiflsfltfr&a:*^— b*vx* 8 1 
S/ y 3 V«MbBttt»*tt J: < J&SSftafc 
St), 7*bU^bM7 0©-»^~>ftASUcsau 
M— b*^<7 8 l<Dm®\Z&^Xbrt$>— >mi 3 On 
m, >P4PB1 3 0nmfJfcj££ft5. 

[0 2 2 9] 02 2 (c) icm-t J:^t, 7d-b 

l/^>«7 0^1^*1-5. 7*hl/3';tMR7 0®ft 

*ttHfis©^js 1 1 mmx & s , 

[0 2 3 0] 02 2 (d) JCt^T <fc-5K, >>'J3 

^{bBSA^fc^-b'^^S l&T^ffcLT^r 
n7Al5 5*xyf>m. ;i/f xi?A§5 5 ©:t 
«y^>^Bu USEO^l ftots 

5 {4, «^<4«t<7 1 -^^l8 9gT-Hl£S» 

. c ©:c > ^igt-A- K?^^8 1 tiSS^ «y 
^>^£*U j ecDagi¥tt4 0nmlCiS'J>-r5. 
[0 2 3 1] 02 2 (e) t^1-i-5t N ^fb^ 

* >K4 7 S^-f S. dCD^bf 1 ^ >BlCDi&*:n3re 
ttv >»\-b-v>;^8 l*sse»t:ije>ix, ^©igasis^ 
tflWiiiCftS. CKOie*, *XgCDBSTM5 8 

[0 2 3 2] *iC, 02 2 (f ) fcjjVrJ;-5fc> v\-b* 
v^^8 lS^5fe-rScri:^<BSTK5 8^itSE-r 

s. bstj8I5 8&mM<DBmi£mmKM]$,X'g%a 

^©«t5K:A— b*v^^ 8 l^^*t-5Ci:«;<BST 

r 5 8 timm-t s ^ y >y b a, mm^mm 1 -c-i!i?§ bfc 

b*v^^ 81t bt, y n >^K«t D ^ffita^Ol^ 

y n >s<bM^ffiv>tv%sfc». iuso^ i <Dm 

[0 2 3 3] £:Jb\ T'S5m@5 1 ^-^-fb;^^^ A, 

S d t ifiX- $ S i £ t£.$m<Dltm 1 i: HWIt; 5 o 
[0 2 3 4] (HSS©^9) #S!S£©fiJJS9©DRA 
Mtt, SafiO»»lC0DRAMi:fl|«**S««?C«D 
«fi£*3«tVSJi*iS^*3V^TlBS-r5©*T% fbO«^ 

©s^ufct^Bi-rao 

[O 2 3 5] 02 3(i, HJ£©ff^9©DRAM©m« 
S«f§S3S?CDSitx8©-«!SxgMfc^ bfc»f®0 

-ea&s. 02 3 a, 01 1*^^01 2£mwiz, 01 

0 (a) k:*5tt5B-B^BfS4^b> DRAM 
©«#S«^g^ : ?CC0^O^^^bTV^S. 
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[0 2 3 6] $moi&f& 1 ©0 8 ©x§©m U 

mmoim i ©a<b*-* van 4 7 t^T^> u => >afls 

m7 8SJKfi£-tS. ), H23 (a) £x > 

m<tm 8 2 U 'J 3 VffifllK 8 2 ± fc 
[0 2 3 7] ^r-'JAKSBC^T^ mM<DM& 

©* » ^ > ufewnai'c* * -5 if«fte-r s «t a c 

K»^S^1-S. fci:3.fc£ 1 5 0 nmttS. 
[0 2 3 8] 7*M/5>*-HR7 0tt, >>'J3>M 

8 2 §/^— -v^-i-st&cv.^csv^ft, ®#© 

U87 OW^-=>^ S^U3>WbBl8 2 ©SUP 
t»#*bfc?*.TS ;i/^^^7AK5 5CDx.yf>^ 
T bfc&A-efc * "5 ^> 'J 3 >®<bBH 8 2 #83*1- 5 «fc 
-5 fcSJR-r*. ^'J ^ >BMbBSi8 2 (Dmmi* 1 5 0 nm 
©«•&, tUK^-ViSSOnm, >1*->IBIH 20 
$180 nml:t5. 

[0 2 3 9] ifeC, 02 3 (b) £5Vr«fc-5 7* h 
VS>*M8S7 0*v^^i:bT^U3>SMbK8 2£* 

A-VV7^ 8 3CDJggP^V^-C*)-'^->ti8 0 n 
m, VISPB1 8 Onmtfl^^S. 

[0 2 4 0] 02 3 (c) ti^-r«t-5(c, y*h 
0 :7*M/5>*b«7 0a>» 

*fcfcSS86©Jfc® 1 
[0 2 4 1] 02 3 (d) C^-Ti^C a 
>BMbR*»&ftS^— 1*"*** 8 3 i:b-C;i/7=- 
*^A|&5 Sfcx-y^^l-So ;i/f-^AK5 5©* 

. **->yau m©§«8 1 ©iff v^s^ ?s 
U ;vf =e>M5 5©i9f v^Jgtt^T-nr* 

;j-_^_ X yf l 0 0%^t^5^ £ft£ 3 

o % 1 1- 5 . * <Dfo<D3k{<$&mm<nB& i<DW>*&tm%i 

^£8 ggCxsif >^S*v*\ 8 5SSHt-xyf> 
£fc* MB©3l»»^=*A«5 5©n»f 
>^TBMreA-l«V** 8 3 

H****^ d©«fc-5C#*aS© 

3#fflStebT:fc!K eft** bTBfc£-r*«e* 
#feV>. xgftHWU Tgems5 1 

©iQXBtf£«<b;*-tt-1\ £££s Tife£jftft£-£5c: 
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[0 2 4 2] Jfcfcx 02 3 (e) C^-T.£-5C> BST 
M5 8&i£g-rSo BSTS5 8 fctS£6&©Jf£*i 1 

[0 2 4 3] d©<fc3C#^©ff£*8Tfct'N— FVX* 
8 3&Rfc**-£&gA i fc^*:©> WDjm 1 b 
fctlII«©a&m* s l§ l =>ft£>2 | S'£N **Jfiffl»JB"CttT 
S5S@5 1 kBSTl5 8fc©Ht:, gF»<g£{£T£# 
S«fc?&«9gA s J&5fc£ft-t:fce>1\ TS5m©5 1©£3I 

[0 2 4 4] 3fe*\ 1 fcX^b^-^A, 

fcav^u^^Afex^b^^AiiOlgJIMiil- 
acfctfT-gSCltfcklS&S©^! hPI«T-fe5a * 
fc, 5/'j3>S<bK7 8*^<bf i'Vit^iSittf 
t?5. £©t&-S\ 02 3 (d) lg©tt, £{bf* 

Jta****ft«5'y=»>*MblK7 SfflV^^iWjfcb 

[0245] (hjs©^i o) *mm<Dj&mi o©d 

RAMIi, ^©^lODRAMfcfS^^SSS^ 

c©^:fc«fctrS£5§:fr££*5^T:*a$SU *fc-e©f&© 
«i^a:&gB«©^a©^T-*iiSi-So -r*t>*», ^8E© 

JBJBl-Ctt, TSS®«i5 1#01 0 (a) UltSB- 
BSa£l*UC2 6 O/imbryf-C-JBfiK^ftS^ #^56© 
BjS-ettl 6 0^mKyf"tMSil5. 
»©fI©DRAM«4~l 6 Gb i t©ig&g£*s1- 

s^w^taffisft* %©-£& So *"»"Cv «*s^ 

gfi|^CJ^©g?#©\fi£&> buIBI 6 0/tmKs»f 

(n*g*r* 2>£*>tr ft ^ 

3d [ 0 2 4 6 ] 0 2 4 1±. mS&<OWM 1 0 ©D R AM©« 



0-C-fc5o 02 01 l*3iV01 2fcH0«lC. 0 

10 (a) K:*SltSB-Bm»f®*^b, $.tz, DRA 

M©^s^a^ J Fc©^©**^b-rv>5o 

[0 2 4 7] HSE©^JSl©08©xm©^ (fc£b=& 

ge«-{iHJH3bfc^j-i£^a-&f 2><t-5KB^fts« * 

fcx * >K4 7 fcttilTSHbf ^ >K7 5 

btV^S. ) , 02 4 (a) fc^Vfi-SK, i/U3>Sl 
<bl^7 5±C-f «J^^AJ^8 4> ^--^^^8 5*«t 
tF^> U 3 >Wb« 8 6 b, v- U n >K<bK 8 6 ± 

tc^*-->y£ftfc:?* bvy^bK7 0*ff^i" 

[0 2 4 8] 4 'jy->Al8 4lt fetiKCVDS* 
fca:^/Vy^a{c«fc>3^J5£^ftv T8SmH5 l©-95i: 
5fc?>fe©-Cfe5o ^©U?liti:^K3 0 0nml:t 
S.^-^AiSSli, ■< 'J y^M8 4©x->f > 
4f©|g©/\— Fv*^©— gBfcbTEV»&ftSfc©"efe 
f) % 1 0 0 n m©^PT-JfM* ft 5. '> U >®<bm 8 
6 te, ^9S©^ 1 ©-> 'J =" >^-fbK5 6 fcIH«t-fe 
SO ;i/rXi>AR8 SSxvf V^fSBCA-^^ 
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'>-T5^i:^^JS^"C 10 0 nmhtS. 
[0 249] 7*hVS?^VK7 0{±> S/U3>«ftK 

nmW. 7*M^*rR7 0©RJPfcfc> *U3> 

B<kJR8 6 ©**^>^©l*® bT 300 

nrnt-rS. 7*M/'f7H7 0CEB (Electron B 

earn) i/S^h*^*^****^****®** 11 

[0 2 5 0] 02 4 (b) Cwti^t, 7* h 

|/3?*bR7 0*T**fcb , Ci' , J3>*fli*8 6** 

(0^- p^** 8 7 ft»BJ«-r*. > 'J =* >w«ww 

«i<»^n?»tc«), 7*M/^mt7 o©^*- 

;^->i8 0nm, >IBRB8 0 nm"e^3*l 
5. 

[0 2 5 1] H24 (c) Cwt 

MTU) 7*-M/5?*M*7 0©» 

3cB:glS6©Jf£l$ 1 1 £ s . 

[0 2 5 2] 024 (d) i-5 C> > 'J 3 

= ^jjB 5fc^*— =>yu jl/^^AfrkfcS^ 
-F-r**8 8*JBJiM-*. ^f=*AK8 50x?»f 

>ycit, mm<owM i ©0 i i (d) xsTfKWbfc 

- httft 1 1 2 nm/m int»9 > 'J => >WfeBW» 6 

s 7 t*rt-s»ufcttis 1 o 

V>. ^©«t^5fe^T-J±> A-h-^^8 8©r-^ 
tt8 9*fcKffSttt»«**^ ;\-m*8 7©M 
*-V*JS*fcW»bfc;\--l«v** 8 8 ©;<*-># 

3KflE*ns. ^©aHre'W?** 8 7 fe-as 

[0 2 5 3] Jfctx 02 4 (e) {C7n-r<t"5t> v\— F 
?^8 7v 8 8^ftt-C^y^I8 4*x 

c©aperr^— K^^8 7*»s6Cffl&H, ^© 

BW36«*6C«iJ>r*. -f 'J 5^2*08 4©acy^>y 

a. «ot, -f u y 8 4 au < y-^a 

[0 2 5 4] 02 4 (f ) fcw*-*5KU ^-r* 

7^ 8 7, 8 8*»*1"5-i:*<PZTK8 9*lt 
PZTK8 9ttfcfc*.tt*'<****fc ttCV 



8 8 di;^<PZTM8 9 fcJfcSrt-S/'J » 

h tt* fUS©^® 1 "CttW Ufc* U » h h|Si«T-fe 5 . 

PZTR8 9fc©IWntt*>Wr>. ^-F^* 

8 BcDiBas^v/^^gifflt^^tacittf-c 

S S . fc£ U /n- ^^8 7 fcfc-> U n VftfUR-Ctt 
jSSftSfc©, *©fWHitfMr/tS'*#MK:*#bfc 

i:ttStSlfi©»ffl 1 

[0255] *©ifc©i«8:fififi©j&» i i:e«PMt-e 

— 5 0 0 •C'Cff v\ ±S5®8ii: bttt-f U 8>«>A 

Rfcjgvss. 

[0 2 5 6] *HJfi©}&JBfc«tttK% *JS©^ 1 "CSi 

CtfJ&fi&TrgS. £ft(C<fc t> 4~ 1 6 Gb i t tr-?X<D 

[0 2 5 7] te43, T«W6 1 ftBMh-f. 'J ^>>A, 
6V»tt-f OfWkiflS'f US">Ai:©StJBJSU:i-3C 
H5I302 4 (e) ©xgots i^U 

8 7SS*4t5ii:* TJft*. £©*&» J\— FT** 
8 7tf#3Ebfe<fe!K ^— 1* 8 8 ©±fflSBfc*- 
*^^^©S*«C#*-r*cii:*«TJ**. c*ifcJ:6 

g»^a©tiao^05 z. fcggjt* 



r 
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[0 2 5 8] Gfcff©MlTi) 02 5*5<tO c 0-2-€ 

9BK©»»1 l©FeRAM©»»X«©-0i** 
©fliaSSKSS^^CClSP^Kov^xgJlRfc^L/feW 
*jOfi©»»©FeRAMH:s SSIMIS 
F E T £ .fctfjfla® 8&©3B#&S^&©J&*8 1 t. 

KIT, flMRWIiP**^ C©««-CoV»T©*KW 

[0 2 5 9] ^6£©}&® 1 ©0 8 ©X@©«. 025 
(a) lC7rtiat> aUP2 0nm©**>K9 0, R 
f ISO nm©^ 'J y*AR9 1, RJP2 0 nm©6-4 
§9 2, RJS2 5 0nm©PZTR9 3, Rf|tl50n 
mOW y$><5rAK9 4, i3«fctrR)¥2 0 nm®fiM9 
5^JH*it«^5o a«K9 5±K:*Mi©»« 

2T»WbfcfcPH»ft9*>l t V^Mt9 6*jBa-r 

So 

[0 2 6 0] 02 5 (b) £7ivr«fc-5C, ^>>> 

Hl/^ hR9 6&v;*£K:LTa^R9 5|xyfl/ 

r , RF**S1.2kW, i^^V^ifX^ttUR (CI 
, ) JiiD f 7;i'^>^§' ; ?2 0 s c cmiSiVl 0 s c 
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J5&£ftTV^fc©> x^>^£ftfc6£BI9 5©M1 
fcWgOfcfcSSifeb&v^ 

[0 2 6 1] 02 5 (c) tC7n1-<t^t, 
Y V * * b R 9 6 « 7 » » ^ • * b , * * f- > ^ 
SftfcS£BI9 5£v**lCL-t'f 'Jf*Ai9 4£x 
(12 2 5 (d) ) . £<ZW U5>">AK9 4 
CD x. 9 *■ > y *> 8u S3 6 9 5 © ^ * * y 9 k B * ^ R 

[0 2 6 2] -i 'J^->Ai9 4©*9^>^0* 

cq^- * UTfflV>fc afflS 9 5 £KN*-r& d k 
xyf 'if*^K9 4tKiac 

1/** M8I9 7£5£fi&-r3 (0 2 5 (e) ) . ^©3U 
V^MR9 7*v^^KUTPZTIK9 3ft«.y^> 
(0 2 5 (f ) ) o PZTI9 3©i9f^ 

[0 2 6 3] l/S?^MK9 7Sl»*b (02 5 

(g) ) s snfcPZTB!9 3&aa*-5t 

VS?^hK9 8*«*-r*. *©«* VW«9Bt 
^^CUi:6M9 2Si^>m (02 5 

(h) ) . £5>K, US>*NS9 8$3«fct*ry^>^£ 

*>]&9 Oti>J ^>^"T* (02 5 (i) ) . 
VS?^bK9 BtrvfVyitWct* (0 2 5 
(j) ) - 

[0 2 6 4] £©«fc-5£bT. /^--V^nfcB^ 
19 5*^ ys>£AR9 4a»£&3±SS*©i:, 
^_->-^$nfcP ZT19 3fr&ft5^m&Ri:> ^ 
^_->^nfce^R9 2££ZF4 US?*AK9 liP 

[0 2 6 5]*iSS©»lti^ 6&BI9 5, 9 2 
fcfflV^-f 'jy^I9 4, 9 1H^m;i: 
#T- S s < F e R AM© jf+ 



[0 2 6 6] e^^ftx.-b;^-^A$:ffiVN5 

b fc;^— •> 9 > ^ifeSffivi 5 £ i: # 
t-#5o PZTt«jfCBST*«V^*C4:fe-e 

[0 2 6 7] Sik±s *JB«#CJ:-3TJfc**lfc*M** 
[0 2 6 8] fe£*.t£x iffiO»S2l:i±, K>t 



R5 5©^9^->i r ©^©^-^' 7 ^^ J;: S^ffiV%T 

v^#, T«5«fii5 is-r yf*^ Wb-f'jy*^ 

fe2)VNtt-< 'jy^AiilM 'JS>>i7Ai:©^Ri:1-5 
di;#T-tS. C©Jg-&TSPm«l5 1 fcft4-f U 3?»>A 

;^->||6 0nm, yt^->HRS 1 0 0 nm 

sv^-r u^^At^b-r y 5^^Ai:©«jiRsaffl-r 

10 S^ttftSS. £©£5&«J?Bfc:i3^T^SK©J&J®2 
©S5S*S^^ai"W^ 5ISE©^1 0i:pffi|fc:4~ 
1 6 Gb i t i'5^©DRAMS:®jg'r-§2.o 
[0 2 6 9] Htz, P Z TJg?£-< U *J*7 A, BMh-f 'J 5> 
feSV%{4-f 'J^AkK'fb'f >J^*Ai:©«fJMt 

T-gSo m©r^5©;Vr-'i'Ai5 5£^ US?* 

a> »fb-f yy»>Ax fe«v»H:-f 'jy-jAtSfb-f ys? 

>i7Ai:©^RtEt^s BSTK734PZTIC 
20 6 0nm, >HPH 1 0 0 nmt b, ^fiS©}&^5 

£Diox55&*a«b-r'f y ^<>A^*>£&&T8Bmgi£ 

©JK^l 0i:ls]«lc:4~l 6 Gb i t ^57©DRAM 
SSiJg-C-g?.. &*3, Cl©iS-&, $S«6^MkbTPZ 
Ti^fflv>, ±gpm@i:b-ry ^<i?A, ®<b>f 'J?* 
A, feSVAfi'f uy)Ai:®W 'J ^^Ai:©«jiR& 

[0 2 7 0] 

[^©«JS] *SiHioTgl^$n5%W©^^> ft; 

JiTF©fc. 3. 
[0 2 7 1] (l)BS TIPC^m^MlCjtbfe;^ 

[0 2 7 2] (2) gfbf^^RS?©^— Hv^^OW 

*xgK:fii^^^'->©lffltJ^ ^^->±®©%n©% 

[0 2 7 3] ( 3 ) SggSJlMxSffffiB&fb-e * « . 

40 [H@©fgm&i£0,B] 

[01] SlOil 1 ©D R AMSMlfc*iftf f 
7"©^ 3 P®0T-fe5. 

[0 2] ^©^2©DRAM©^?«aS&0T-fc3. 
[0 3] ^Sg©^l©DRAM©S3gxgO-0iJS:X 

[0 4] mmfDMU l©DRAM©SijiXgO-0iJ^X 

bfcgf® 0T-3S 3 . 
[0 5] glJ6©Jf^l©DRAM©gtflX|I©-0iJ£x 

HIHKl^ bfc»fffi0"C-$) 5 . 
50 [06] giJ£©J£ffil©DRAM©SBlXfi©-0iJ£x 
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[07] fasO»«l«DDRAM©liaixS©-«lftx 

gJlRfc^ b fcKB ST* & 5 . 
[09] JBftfiD^«l©DRAM<0»JSxe©— 

[010] #SK©JB81®DRAM©«SXS©— 09ft 
[HI 1] «K©»»l©DRAM©«3SXg©-«* 10 

[012] HflW)JBIBl©DRAM©»aftXS©-«* 
XgJRlCij* bfc«f@0T$> 5 • 

[013] juy^^ABtC^Tf^-V^fcflWi"* 31 *^ 
>^3SB©— bfc8r®®fc&0"£-fc S . 

[014] *-)i-^v?-^'V(D®&*®m-?2>v : 7y 

[015] |QK©J&J!Sl©DRAM©8l3gXg©-00ft 
X@JBK:^l/fe*r®0T-*5. 

[01 6] «W)«i2(DDRAM<0lHlWIB«ff 2° 
©gJitxflO-mxiUlSK^ bfciSrIStfi 5. 

[017] $m<Dfcf£ 3©D RAMOftifl^I^? 
CDK3gI|I©--01lftXfIJlKfcjJ* l/fc»f®0T-$) 5 . 

[018] gdlS«>»«4©DRAM«>«*WMM» 
<Dg{3&x:g©— 09ftxgM£^bfc^ffl0T$>S. 

[019] *i£©ff^ 5 © D R A MtDflWW**«*?- 

[020] mS&^m 6 CDD R AM©«^S«SS^ 
©gitXig©— 09 ft Xgl £ ^ bfc»fB0t- S . 
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